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ABSTRACT

DONNA PITTILLO BROWN 

THE IMPACT OF INTRODUCING RESIDENT PHYSICIANS IN THE ICU: PERCEPTIONS OF 
SAFETY CULTURE CHANGE BY STAFF AND RESIDENTS IN THE ICU FOLLOWING THE 
INTRODUCTION OF RESIDENCY TRAINING PROGRAMS IN A NEW TEACHING HOSPITAL 
 
UNDER THE DIRECTION OF CAROL A. ISAAC, PHD 
 
 
Studies indicate the third leading cause of death in the United States is medical error, and up to 

21% of admitted patients are affected by a medical error during their hospital stay. Efforts to 

reduce patient error have led many hospitals to adopt systems and processes to encourage a 

culture where the staff and providers feel comfortable to report errors. Residents in training 

programs are an important part of the safety culture of the hospital but are not often included in 

patient safety and quality improvement initiatives. The impact that residents have on the safety 

culture of the hospital is infrequently studied.  

This study evaluated data from safety culture surveys in a new community teaching 

hospital and compared ICU staff and resident perceptions pre- and post-start of residency. ICU 

staff completed the Safety Culture Index as part of an annual employee engagement survey in 

2018-2021, providing data for 12 months prior to residency training to two years after the start 

of residency programs. Residents completed the Safety Attitudes Questionnaire at intervals 

during residency of 0 through 25 months of residency. Mean scores indicate that ICU staff safety 

culture perceptions showed an overall positive increase from one year prior to residents starting 

to two years after start. Resident perceptions at the start of residency training were in the 

“Strongly Agree” range when starting residency then declined to the “Agree” or “Neutral” range 

at the one-year point. The mean value of resident scores after one year of residency training met 

the average responses from the staff survey in the same period and scores from both groups 

increased between the first and second year of residency training.  



 

xiv 

This study demonstrates the impact that residents can have to improve safety culture in 

the ICUs of a new teaching hospital. Results from this study can assist hospital leaders to better 

understand the impact of residents on safety culture and support initiatives to start residency 

programs in community hospitals. Existing residency programs may be encouraged by the 

results of this study to integrate residents into hospital patient safety and quality improvement 

initiatives to improve patient care. 
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CHAPTER 1 

INTRODUCTION TO THE STUDY 

As healthcare becomes more complex in its systems and life-saving medical treatments, 

and new pharmaceuticals enter the market daily, the risk of human error committed by 

healthcare professionals increases (Hwang & Herndon, 2007; Institute of Medicine [IOM], 

2000). In the IOM’s 2000 report, To Err is Human: Building a Safer Health System, studies at 

that time indicated that as many as 98,000 people in the United States died each year due to 

medical errors during hospital stays. At the time of its introduction, the information served as a 

catalyst for a swift response from hospital leaders and healthcare policymakers to increase the 

dialogue on preventable medical errors (IOM, 2001). More recent reports have suggested that 

the outdated report grossly underestimated the incidence of deaths from medical error by as 

much as four times that amount (Classen et al., 2011; Makary & Daniel, 2016). Since the release 

of the IOM report, researchers have found little change to the staggering statistics from over 15 

years prior (Mitchell et al., 2016).  

In a 2016 letter to the Centers for Disease Control (CDC), Johns Hopkins urged the CDC 

to include medical error as the third leading cause of death in the United States (Makary & 

Daniel, 2016). More recent studies found that 1.1% of all hospital admissions led to death due to 

medical error, which was estimated to be over 400,000 people in 2013 (Schwendimann et al., 

2018). Many of these errors were preventable, causing greater efforts from hospitals to increase 

the transparency of system processes to identify errors in an attempt to improve patient safety 

(Bell et al., 2011; IOM, 2001).  

Over the two decades since the IOM report, hospitals have implemented various 

recommendations to improve safety in patient care. Recent literature highlights the importance 

of reporting safety events and performing root cause analysis to decrease the incidence of 

medical errors (Deraniyagala et al., 2015; Tuttle et al., 2004). In a 2012 report, the American 
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Hospital Association recommended that “residency programs should include the integration of 

residents into the quality and patient safety programs of the hospital” (Combes & 

Arespacochaga, 2012, p. 6). Similarly, Schumacher and Frohna (2016) asserted that training 

hospitals must fully engage residents in patient safety and initiatives to improve quality rather 

than peripherally through didactic lecture alone. Hospitals have investigated how nonmedical 

industries have used error reporting systems to encourage voluntary reporting of errors and 

analysis to facilitate system improvements (Barach & Small, 2000; Kadrie, 2017). Researchers 

have contended that the healthcare industry has much to learn from the achievements of the 

aviation industry, the National Aeronautics and Space Administration (NASA), chemical 

processing industries, and others about reporting of adverse events and creating a culture that 

focuses on voluntary reporting and increasing accountability through process improvement 

(Barach & Small, 2000; Leape et al., 2009).  

Although healthcare systems, both public and private, have implemented initiatives to 

train healthcare workers in patient safety and best practices in evidence-based medicine, 

progress has been slow (Leape et al., 2009). Leape and colleagues (2009) maintained that 

reform is not possible without a change in healthcare culture to transform current systems and 

processes. As the healthcare industry changes to meet the needs of patients, physician training 

programs must also assess their role in the evolving landscape. 

In the 2020-2021 U.S. News and World Report’s ranking of the top hospitals in the 

United States, teaching hospitals represent all of the top 20 hospitals (Accreditation Council for 

Graduate Medical Education [ACGME], n.d.a; Harder, 2020; ACGME, n.d.b). Residents 

constitute an important part of hospital culture and participate in all aspects of the care of 

patients (ACGME, 2019; Nasca et al., 2014). Leape et al. (2009) emphasized the requirement of 

reforms in medical education programs to better manage healthcare safety and quality 
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improvement initiatives because of strong physician influence in patient care above other 

healthcare professions (Leape et al., 2009).  

The ACGME serves as the primary oversight agent for resident physicians receiving 

training in graduate medical education (GME) in the United States. These residency programs 

train newly graduated physicians in teaching hospitals throughout the country (ACGME, n.d.b, 

2020). The ACGME requires all teaching hospitals to participate in the Clinical Learning 

Environment Review (CLER). This ACGME evaluation process assesses the learning and 

working environment for hospitals that work as teaching environments for residency training 

programs. CLER evaluations assess the hospital’s efforts to provide an appropriate learning 

environment with six focus areas: “patient safety; health care quality; transitions in care; 

supervision; duty hours and fatigue management and mitigation; and professionalism” (Weiss 

et al., 2013, p. 1687).  

Since the early 2000s, physician training programs have implemented patient safety 

education and required quality improvement curriculum in physician education programs 

(Aysola & Myers, 2018; Mohsin et al., 2019; Myers & Nash, 2014). Resident engagement in 

patient safety efforts increased as they sought to keep up with hospital initiatives to improve 

patient care with the implementation of ACGME guidelines (Aaron et al., 2018; Flanagan et al., 

2016; Saul et al., 2016). Resident participation in the safety culture of the training hospital is 

important both to the education of the resident and to finding and improving flaws in the 

current system (Fox et al., 2017). Fox and colleagues (2017) claimed that the engagement of 

residents in the safety culture of the hospital teaches the importance of patient safety in all 

aspects of patient care to the next generation of physicians. In the study conducted by Fox et al. 

(2017), the residency program implemented a multidimensional patient safety curriculum in a 

pediatric residency program with 113 residents and tracked the number of error reports by the 
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residents each year. Results showed that reporting increased from 3.6% in 2012 to 37.8% in 

2015 (Fox et al., 2017). 

In 2021, the Joint Commission on Accreditation of Healthcare Organizations (JCAHO) 

defined safety culture as the “product of individual and group beliefs, values, attitudes, 

perceptions, competencies, and patterns of behavior that determine the organization’s 

commitment to quality and patient safety” (p. PS-4). While safety culture includes the overall 

beliefs of the entire organization, patient safety climate relates to how the departments or in-

patient care groups prioritize safety in their areas (Zohar et al., 2007). A positive safety climate 

within the medical staff has been linked to positive patient outcomes and improved safety 

behaviors (Pronovost & Sexton, 2005). While assumptions about medical staff can extend to 

include resident physicians, little evidence exists about the association of residents’ positive 

safety climate or safety culture and patient outcomes (Nasca et al., 2014; Weiss et al., 2018).  

This study analyzed the impact of the safety culture upon the introduction of residents 

into a hospital system, specifically in intensive care units (ICUs) of the hospital, which care for 

critically ill patients who are at high risk for iatrogenic injury or severe illness. The ICU has the 

potential for serious medical errors and causing harm to patients due to the high acuity patients 

served in this area (Rothschild et al., 2005). Studies have revealed concern among ICU nursing 

staff about communication breakdowns and an overall higher risk for error (Gomides et al., 

2019). The current study identified the impact on the safety culture of residents and hospital 

staff who cared for patients in the ICU.  

There is little research on residents’ impact on culture in the ICU. Sellers and colleagues 

(2018) studied 1,717 error event reports entered by hospital staff and physicians on surgical 

patients receiving care in perioperative areas, including the ICU, and found that 13% of all 

reported errors by residents were in the ICU. In Sellers et al.’s study, the majority of residents 

reported errors anonymously and used “blame” language in their reports at a higher rate than 
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nurses or faculty physicians. This higher rate of blaming others for patient errors and using 

anonymous reporting indicates residents may lack awareness of how event reporting can assist 

in reducing patient error and improve patient care (Sellers et al., 2018). Other studies of ICU 

areas and the development of safety culture did not specifically include residents as participants 

(Dicuccio, 2015; Rice & Nelson, 2005). The current case study focused on employee perception 

of patient safety culture before the inaugural class of residents started and after they began 

rotating on the ICU floors to ascertain the impact of residents on the safety culture of a hospital 

ICU. 

Research Questions and Hypothesis 

This study analyzed the patient safety culture as viewed by hospital employees who work 

in the ICUs of a community hospital system before and after the introduction of residency 

training to the hospital. The study also analyzed the change in perceptions in the safety culture 

of residents who were new to the institution and how their perceptions changed over the first 

years of their residency. The following research questions guided the study: 

1. Does the introduction of residency training change employee perceptions of safety 

culture in the ICU setting? 

2. Do the perceptions of patient safety culture that residents bring with them from 

previous experience in medical school change during the beginning years of 

residency training? 

3. When residents enter an established patient safety culture in a hospital system, do 

their attitudes and behaviors adapt to meet the cultural norms previously established 

in the hospital system? 

 Resident participation in the ICU areas of the hospital impacts the teamwork on the 

hospital floor due to their ongoing role in the care of patients under appropriate supervision by 

physician faculty. Upon introducing residents into the hospital safety culture, the researcher 
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hypothesized that employee attitudes of the safety culture became more positive. This 

researcher hypothesized that resident attitudes of safety culture adapt from their incoming 

perception to meet employee attitudes. The intersection of patient safety attitudes was 

hypothesized to intersect around the 12th month of residency training. 

Purpose of the Study 

The purpose of this study was to evaluate the safety culture of a community hospital 

through perceptions of its clinical patient care employees in the ICUs and assess the change of 

perceptions pre- and post-introduction of residency training programs. Residents participated 

in all aspects of patient care in the ICUs at the study hospital. All residents in the residency 

programs worked in ICU, providing patient care for a minimum of one month during the year, 

with residents covering the floors for almost 24-hours per day, seven days per week. This study 

also evaluated resident perceptions of patient safety culture at the start of the program and 

throughout the first two years of residency. The researcher statistically analyzed the groups to 

look for relationships of change in the format of a program evaluation and exploratory story. 

Theoretical Framework 

The theoretical framework for this research was based on the theory of organizational 

culture (Schein, 1984) and the theory of cross-cultural adaptation (Kim, 2001). Schein described 

organizational culture as how an organization interacts with its environment. In addition, 

Schein (1984) explained:  

[Organizational culture is] a pattern of shared basic assumptions, invented, discovered, 

or developed by a given group, as it learns to cope with its problems of external 

adaptation and internal integration, that has worked well enough to be considered valid, 

and therefore, is to be taught to new members of the group as the correct way to 

perceive, think, and feel in relation to those problems. (p. 3) 
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This research explored the introduction of the new role of resident physician in an already 

established hospital safety culture in a large community hospital. The study focused on how 

residents changed the culture and underlying assumptions of the organization or if residents 

simply adapted to the current culture.  

The theory of cross-cultural adaptation defines the process of an individual as they adapt 

to a different culture and the process they undertake to integrate into the new environment 

(Kim, 2001). For this study, the term culture referred to the environment of the hospital and the 

ability of an individual to fully adapt into the culture of a new organization. This study 

addressed whether the resident physician adapted to the culture of the hospital, if the hospital 

culture changed to meet the incoming expectations of the resident physician, or if they 

collaboratively moved toward a more positive culture. Kim (2001) posited that each new 

experience, although difficult or disorienting, leads to new growth in the individual and an 

improved ability to face challenges.  

The theory of organizational culture (Schein, 1984) and the theory of cross-cultural 

adaptation (Kim, 2001) have a commonality in the sense of greater awareness taken on by the 

individuals either participating within the culture or working towards adaptation of the new 

culture. Kim (2001) noted that the individual encountering an adaptive challenge has an 

opportunity to grow beyond the parameters of the stated culture and may go beyond the taken-

for-granted perceptions to higher self-awareness, a term described by Kim as enculturation. 

Furthermore, Schein (1984) indicated that an outsider may make efforts to uncover the 

unconscious assumptions of the original culture by asking questions and interacting. Both 

theories identify underlying values, Schein within an organized group of people and Kim within 

an individual person and the values brought to the new culture. Schein (1984) valued the 

strength of the unit, which identifies the group as being together long enough to have shared 

problems, working together toward solutions, observing the effects of solutions, and then 
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passing their shared experience on to new members that join the culture. He further expressed 

the need of the group to pass their culture on to new members; only in a strong culture can the 

perceptions and shared values be passed on to new members. If a particular element of culture 

is not embedded firmly enough in the values of the culture, then it may not pass on and remain 

intact over time (Schein, 1984, 2017). Figure 1 demonstrates the connectedness of the two 

theories for the theoretical framework for this study. 

 

Figure 1 

Theoretical Framework Using Schein’s Three Levels of Culture and Kim’s Acculturation of the 
Individual Within the Organizational Culture  

 

 
 
 

In Figure 1, the foundational theory of organizational culture is depicted as the 

foundational triangle that Schein (1984) described as the three aspects of culture: basic 
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assumptions, values, and artifacts. Schein viewed these as a hierarchy from basic assumptions at 

the foundational level as the primary assumptions and taken-for-granted values, which indicate 

a greater level of awareness of the culture and the connectedness with espoused values and 

artifacts, representing the behavior patterns of the organization. The individual outside of the 

organizational culture enters the culture, depicted by the arrow entering from the lowest level of 

basic assumptions, moving upward toward artifacts. The new individual adapts to the 

environment through interactions and communication with the members of the culture, 

resulting in new learning and psychological growth (Schein, 1984). However, some aspects of 

the individual’s primary culture may remain, thus arriving at acculturation of the individual and 

maintaining the organizational culture (Kim, 2001). This study explored the ability of the 

current organizational culture of patient safety to change upon the introduction of new 

individuals (residents) and how the individuals reached acculturation in patient safety culture. 

Significance of the Study 

Training hospitals benefit the communities they serve by providing high-quality care for 

their patients because the learning environment extends to all employees; the education and 

training of residents provides a catalyst to academic inquiry and evidence-based practices 

(Association of American Medical Colleges [AAMC], 2014). Graduate Medical Education (GME) 

residency programs face challenges in aligning patient safety and quality improvement efforts 

with hospital quality leaders (Tess et al., 2015). Tess and colleagues (2015) stated that resident 

involvement in patient safety and quality projects that are in alignment with institutional needs 

“develops into the core organizational belief that trainees are an asset to the quality and safety 

mission” (p. 1252). Training programs face significant challenges integrating hospital patient 

safety and quality initiatives with residency education and set their goal toward changing the 

culture of the institution.  
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Recent trends show a fair amount of new GME training programs over the past several 

years (ACGME, n.d.a). This study is significant because there is a gap in the scholarly literature 

describing the influence of an existing safety culture upon the introduction of residents in a 

hospital. A better understanding of the impact of residents can assist administrators and leaders 

in developing appropriate training and interventions to ensure the maintenance of a positive 

training environment while maintaining a culture of safety for all patients receiving care within 

a hospital system. In addition, this study may impact how new residents are introduced to a new 

hospital culture when they start residency and provide a framework for further study of effective 

interventions that positively impact patient safety culture for frontline workers, thus improving 

quality in the care of patients. 

Procedures 

Participants in the study were employees and residents from a large community hospital 

system consisting of four hospitals with over 10,000 employees in the system. The hospital 

serves an 18-county area in the southeast region of the United States. Employees of the hospital 

participated in a hospital-wide employee engagement survey every year that included validated 

questions of the employee’s perception of the patient safety culture within the hospital and other 

engagement questions. Press Ganey (2013), a national employee engagement agency 

administered the survey. Part 1 of the study analyzed responses in safety culture from the 

employee engagement survey. The data were categorized by hospital unit or area where the 

employee worked and the researcher isolated employees working in the ICU for analysis. Press 

Ganey provided employee responses to patient safety questions from the ICU for years 2018 

through 2021. Mean scores from the safety culture questions from employees in the ICU were 

compared by year. The first two administrations of the survey occurred before residents started 

training in the hospital and the final two administrations were conducted following the start of 
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residency programs. Changes in safety culture perceptions pre- and post-residency start date 

were analyzed. 

Resident physicians started training in the hospital system on July 1, 2019, with 26 

residents in two specialty areas, increasing to 64 residents on July 1, 2020, and 102 residents on 

July 2021. The residents completed the Safety Attitudes Questionnaire (SAQ) from the Agency 

for Healthcare Research and Quality (Sexton et al., 2006) as part of the GME office onboarding 

and residency training. Part 2 of the study analyzed resident responses on the SAQ at intervals 

over the first two years of the start of residency training to assess changes in resident 

perceptions of safety culture from the start of residency training through the second year of 

training. Finally, responses from ICU employees and residents were compared to each other to 

see the similarities and differences in culture change in each group over time. 

Limitations and Delimitations 

This study had several limitations. The study provided an analysis of legacy data from 

the healthcare system, so collection of study data over the study period did not survey the exact 

same people in the employee group or the resident group. Employees and residents took 

different survey instruments and assumptions about the homogeneity of the subjects may not be 

accurate due to changes in staff over time and different resident groups filling out the survey. 

Continued study of the same three cohorts of residents and additional employee engagement 

surveys would provide helpful data to track culture change going forward.  

Another limitation of the study was the small number of residents participating in the 

training programs during the years of study. This reduced the amount of data for analysis from 

the resident perspective. Changes in hospital leadership also may have led to changes in 

perceptions of safety culture. Changes in nursing leadership have led to structural changes in 

nursing administration. Changes in leadership such as this are common in any healthcare 

system and are factors in safety culture (Copeland, 2019; Pronovost et al., 2003). Additional 
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limitations of the study include the onset of the worldwide pandemic, Covid-19, which occurred 

during the time of the data collection. Further study of other areas beyond the ICUs would be 

beneficial to get a broader view of hospital culture changes. Continued analysis over a longer 

period would also be beneficial to see if the positive increase in culture is maintained over time.  

Despite these limitations, the findings in this study provide an important step in better 

understanding how safety culture changes with the introduction of residency education in a new 

teaching hospital. Opportunities to expand this study at this hospital and other hospitals in the 

system may give additional insights into how the residents enculturate into the safety climate of 

an existing hospital system and how the employee culture changes because of their transition 

into a new teaching hospital. 

Definition of Terms 

The following definitions are provided to assist the reader: 

Accreditation Council for Graduate Medical Education (ACGME) “is an independent, 

not-for-profit, physician-led organization that sets and monitors the professional educational 

standards essential in preparing physicians to deliver safe, high-quality medical care to all 

Americans” (ACGME, n.d.a, p. 1). The ACGME oversees the CLER for teaching hospitals that 

participate in residency education. The CLER committee conducts site visits of teaching 

hospitals to gather data about residency education and its integration into the hospital learning 

environment (Weiss et al., 2014). 

Medical error is outcome and process-related and “an act of omission or commission in 

planning or execution that contributes or could contribute to an unintended result” (Grober & 

Bohnen, 2005, p. 42). This definition includes both events leading to patient harm, as well as 

errors that are caught and corrected prior to causing harm to a patient. In addition, Grober and 

Bohnen’s (2005) definition includes what is often referred to as a “near miss” or “close call,” 
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which is “any event that could have had an adverse consequence but did not and was 

indistinguishable from fully fledged adverse events in all but outcome” (p.761).  

Patient safety refers to “freedom from accidental injury; ensuring patient safety involves 

the establishment of operational systems and processes that minimize the likelihood of errors 

and maximizes the likelihood of intercepting them when they occur” and an adverse event as 

“any injury resulting from a medical intervention” (IOM, 2000, p. 211).  

Quality improvement involves making improvements within the hospital system to 

improve the safety and quality of patient care. Reason (2000) presented a “Swiss Cheese” model 

of causality, indicating that errors may cause multiple near misses or close calls until the events 

line up to specific holes in system processes that can reach the patient and cause harm. 

Essentially, quality improvement to system processes provides a way for the hospital to reduce 

the possible harm to reach the patient and thus reduce the number of near misses or close calls. 

Resident physician is a graduate of a medical school who is continuing education in a 

GME residency program to gain specialty training in a specific area of medicine. Specialty 

training can be 3 to 10 or more years in length. When a resident completes training in a program 

accredited by the ACGME, they become eligible to apply and take the board examination in the 

specialty in which they trained. Residents represent the next generation of physicians and 

provide direct care to patients under appropriate supervision, perform procedures, and create 

and implement treatment care plans in academic medical centers or teaching hospitals 

nationally (Weiss et al., 2014). Faculty physicians who are board-certified in their specialty 

supervise residents. Residents have specific requirements for maximum hours to work and 

educational curriculum and outcomes (ACGME, 2020). Physicians who wish to pursue a more 

specialized area of practice may choose to continue training after residency in a fellowship 

program.  
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Summary 

The prevalence of advanced care therapies, multiple pharmaceuticals to fight a larger 

number of disease processes, and multiple ways to provide quality care to patients have led to 

medical error being a leading cause of death in the United States (Anderson & Abrahamson, 

2017; Makary & Daniel, 2016). The healthcare industry continues to work toward the goal of 

zero harm to patients, with a long way to go to achieve this mission (Pronovost et al., 2016). 

Patient safety culture encompasses the common beliefs, values, and behaviors of the hospital 

environment, working together to offer safe and quality patient care to the community it serves 

(JCAHO, 2021).  

While teaching institutions make up many of the top U.S. hospitals (Harder, 2020), 

several new institutions have transitioned into teaching hospitals that provide training to future 

physicians (Nuss et al., 2015). Educational research demonstrates a gap in the literature about 

how new residents impact an already present patient safety culture in existing hospitals turned 

teaching institutions. This study analyzed the patient safety culture using retrospective data 

through the lens of the ICU staff and residents at a new teaching institution. The researcher 

evaluated if the safety culture changed with the introduction of residents working in the ICUs 

and how the new residents adapted to the safety culture of the hospital. This study can assist 

new teaching hospitals in finding ways to improve the culture of their institutions while starting 

new residency programs and add to the current literature on the topic of how to impact patient 

safety culture in the healthcare system. 
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CHAPTER 2 

REVIEW OF RELATED LITERATURE 

In 2000, the Institute of Medicine (IOM) shed light on the high incidence of patient 

deaths in hospitals due to medical errors in its first in a series of reports. The report indicated up 

to 98,000 people in the United States die each year from medical error. Previously not well 

known by the public, the IOM (2000) report brought this staggering statistic into public view 

and initiated a call to action to improve the safety of medical care in hospitals throughout the 

United States and the world (IOM, 2000). For example, cases such as the death of a mother and 

Boston Globe reporter, Betsy Lehman, in 1994 and the death of a young Libby Zion in 1984 

brought public scrutiny to hospital errors (Asch & Parker, 1988; Bell et al., 2011).  

With this call to action came a mandate for hospitals to actively seek methods to improve 

healthcare quality in an effort to break the cycle of inaction as the current practice. Although 

offering innovation, increases in technology, improved therapies, and pharmacological 

innovations have led to more options for care, increased risk, and greater opportunity for error 

(Hwang & Herndon, 2007. Over time, changes to hospital reimbursement, insurance company 

structured reimbursements, and changes in managed care have forced hospitals to bear the 

burden of increased costs due to medical errors. Consequently, the burden has shifted from 

insurance companies to hospitals serving the consumer and forced accountability in healthcare 

(Hwang & Herndon, 2007).  

While the authors of the IOM (2000) report conceded that there is no one way or single 

solution to this growing problem in healthcare, in the two decades since the release of the 

report, hospitals have continued to look for ways to increase patient safety and reduce 

preventable harm (Arthur et al., 2018). One such way is to report error events for analysis to 

look for ways to improve processes and decrease repeat errors (Deraniyagala et al., 2015; Tuttle 

et al., 2004). In an update to the study 15 years after the IOM report, researchers interviewed 
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vital participants in the original IOM report development. The participants in the project 

expressed disappointment with the progress made since the original release of the report and 

urged continued focus on analyzing errors in the overall prevention of medical errors (Mitchell 

et al., 2016). Research by Schwendimann et al. (2018) also revealed little progress made in 

reducing medical error, finding that between 2.9% and 21.9% of admitted patients had been 

affected by an adverse event during their hospital stay, up to 400,000 based on 2013 admission 

statistics.  

Efforts from hospitals to reduce preventable harm to patients require a deeper look into 

hospital culture overall, and more specifically, patient safety culture (Provonost et al., 2003). 

Research has identified a link between the reduction of errors and hospital culture (Campione & 

Famolaro, 2018; Khatri et al., 2009; Onday, 2016; Stock et al., 2007). Patient safety culture is 

measured through the assessment of a hospital’s environment and how its workers identify and 

report errors without fear of retaliation (Bump et al., 2015; Bump et al., 2017). Utilizing 

evidence-based practices, healthcare systems have made efforts to train their workers in patient 

safety; however, professionals in the field assert that reform in patient safety is not possible 

without a transformational change in culture (Leape et al., 2009). Similarly, teaching hospitals 

have also implemented improvements in their educational curriculum to integrate physician 

education programs to meet the needs of the changing healthcare landscape (Desharnais & 

Nash, 2011; Voogt et al., 2016).  

This literature review outlines current reports and research focusing on community 

hospitals and the impact of residents on hospital safety culture by first understanding patient 

safety and human error, the incidence of medical errors and reporting practices, and the 

organizational structure of high-reliability organizations and how they have incorporated 

effective strategies of other industries to improve healthcare. Next, the researcher identifies 

current literature about how community hospitals, also working as teaching hospitals, remain 
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committed to training physicians of the future and integrating residency education with patient 

safety. The literature can help the reader understand the frequency of physician reports of 

medical error and, more specifically, the reporting incidence and habits of resident physicians in 

a teaching hospital. The researcher outlines the role of a resident physician and the influence of 

the clinical learning environment of the hospital on quality of care and patient safety. Because of 

the context of this study, this literature review highlights the literature pertaining to the 

intensive care unit (ICU), since it is one specific area with a high probability for medical error 

due to the critical nature of care provided (Rothschild et al., 2005). Additionally, this review 

provides a discussion of current literature surrounding event reporting by residents and other 

staff in the ICU. 

Literature Review Methodology 

The methods used for the comprehensive literature and research review were results of 

searches from well-known medical databases with a selection of the resulting articles to meet 

the criteria for analysis. The researcher used various search terms to appropriately narrow down 

the subject by limiting the extensive amount of research on the topic of patient safety and error 

reporting by specifically targeting resident-focused research. The researcher limited the dates of 

inclusion of articles from the year 2000 to the present due to the landmark 2000 IOM report 

publication, To Err is Human: Building a Safer Healthcare System.  

PubMed and MEDLINE databases were the primary databases utilized in the search. A 

final search in Google Scholar was completed to crosscheck for additional articles that might be 

found outside of typical medical research databases. Keywords utilized in the search were 

residents, adverse events, event rate, resident engagement, safety and quality, hospital safety, 

GME (Graduate Medical Education), safety event reporting, and residency. Multiple keywords 

used in initial searches assisted the researcher in finding combinations of keywords that would 

give the most appropriate results through a review of article titles and abstracts. 
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Understanding Patient Safety and Human Error 

To improve patient safety and influence the overall quality of a hospital system, 

researchers have sought to better understand human error (Kadrie, 2017; Reason, 2000). The 

IOM (2000) defined error as “the failure of a planned action to be completed as intended (i.e., 

error of execution) or the use of a wrong plan to achieve an aim (i.e., error of planning)” (p. 26). 

This report also highlighted that error does not always lead to harm or injury and defined an 

adverse event as “an injury resulting from a medical intervention, but not due to the underlying 

condition of the patient” (IOM, 2000, p. 29). When a hospital caregiver makes an error, it may 

cause permanent harm to another human being; therefore, hospitals strive for zero harm, yet 

error is inevitable (Brennan et al., 2019). JCAHO (n.d.) stated, “Zero harm means zero 

complications of care, zero falls, zero infections, zero missed opportunities for providing 

effective care, zero overuse and even zero lost revenue” (p. 2). However, healthcare personnel 

and administrators understand that this goal is not possible. Dr. Leape, a physician with the 

Harvard School of Public Health and founder of the Lucian Leape Institute at the National 

Patient Safety Foundation, reasoned that even though error is inherent, the goal in healthcare is 

for zero errors (Brennan et al., 2019). 

Reason (2000) viewed error in two ways: via an individual person approach and via a 

hospital system approach. The person approach assumes that the person made the error, while 

the system approach looks at procedures and protocols that fail at a system level that causes an 

error to occur. The evaluation of each approach brings insight into how organizations can reduce 

the likelihood of human error and utilize errors as a learning tool for process improvement 

(Reason, 2000). Reason (2000) explained, “We cannot change the human condition; we can 

change the conditions under which humans work” (p. 394). Most errors occur due to broken-

down systems, breakdown in conditions and processes that increase the probability of error 

(Albrecht, 2015). JCAHO (n.d.) stated that only with a focus on system improvements is zero 
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harm possible. With the complexity of the healthcare industry and a move toward systems 

improvement, a model of a High Reliability Organization (HRO) has demonstrated reliable 

results in reducing errors (Kadrie, 2017). 

High Reliability Organizations 

Kadrie (2017) defined a High Reliability Organization (HRO) as “an environment of 

‘collective mindfulness’ where all stakeholders look for, and report, small problems or unsafe 

conditions before they pose a substantial risk to their patients and when they are easy and 

affordable to fix” (p. 1). The healthcare industry has sought out other industry innovations to 

find ways to improve hospital systems. Efforts to mirror safety measures in nonmedical fields 

have led the healthcare industry to bring aspects of auto, manufacturing, and nuclear power 

industries under analysis to better understand how they promote safety in their products and for 

their employees (Arthur et al., 2018; Boysen, 2013; Khatri et al., 2006). Safety systems 

incorporated in areas like the U.S. Armed Forces, the oil industry, and the airline industry can 

provide information about safety and its importance in life and death situations (Kadrie, 2017; 

Reason, 2000).  

Nonmedical models for incident reporting of safety events have been shown to be most 

effective when promoting non-punitive, confidential, and voluntary reporting of the events that 

lead to an analysis of systems and protocols aimed at improving the system and not punishing 

the reporter (Barach & Small, 2000). Advances in the airline industry provide examples of 

efforts to improve safety, which show a high volume of reporting and high incentives to report 

(Barach & Small, 2000; Provenost et al., 2003). The development of HROs within the U.S. 

healthcare industry is a response to the new healthcare initiatives in progress under the Patient 

Protection and Affordable Care Act (PPACA), population health, and bundled payor systems 

(Kadrie, 2017). HROs use a system approach to reducing human error, bringing focus to the 

culture of the system and how it encourages the reporting of error (Reason, 2000). Reason 
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(2000) further explained that HROs promote evaluation of why the error occurred and seek 

ways to improve processes to prevent the error from reoccurring. Efforts by the healthcare 

industry to adopt these nonmedical models have led hospitals to seek a just culture to 

implement the elements of an HRO. A just culture philosophy focuses on the need for open and 

honest reporting of patient safety errors and emphasizes a duty to the patients and employees 

for transparency and an environment that assigns no blame (Boysen, 2013). 

Incidence of Medical Error and Reporting Practices 

Although patient safety efforts through study in quality improvement and increased 

incident reporting have improved some, the reporting of errors varies widely across studies 

(Schwendimann et al., 2018). Through an analysis of multiple studies between 1991 and 2017, 

Schwendimann and colleagues (2018) reported the prevalence of deaths due to medical errors 

and high number of admitted patients affected by an adverse event. A study conducted in 2017 

demonstrated a 12.2% occurrence of adverse events, compared to a similar amount of 16.66% 

reported by another study from 1995. Following the IOM (2000) report, a 2005 study of 420 

patients admitted to the coronary care unit or medical intensive care unit showed 20.2% of 

patients experienced an adverse event, 6.4% had multiple events during their hospital stay, and 

11% were deemed life-threatening (Rothschild et al., 2005).  

Studies evaluating the number of reported incidents of adverse events have indicated 

that nursing made over half of reported events, while physicians were the lowest group to report 

(Milch et al., 2006). Of all hospital provider and staff groups, physicians continue to be the 

lowest group to report medical errors utilizing a structured error reporting system (Dunbar et 

al., 2017; Friedman et al., 2010; Garbutt et al., 2005; Milch et al., 2006; Szymusiak et al., 2019). 

Milch et al. (2006) surveyed 26 hospitals nationwide and found that of more than 90,000 

patient safety event reports, only 1.4% were from physicians, including residents. Milch (2006) 

hypothesized that physicians might report less due to differing definitions of medical error, 
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different attitudes and training about medical error, or simply professional courtesy because 

they do not want to implicate colleagues and staff.  

Implementation of electronic reporting systems has increased as more institutions 

accept its effectiveness. However, a high rate of reporting does not always indicate a higher level 

of patient care (Milch et al., 2006); instead, it offers and demonstrates a commitment to 

evaluating mistakes in an open and trusting environment, thus demonstrating movement 

toward a just culture, a culture that supports error reporting and a blame-free environment 

(Khatri et al., 2009). With physician reporting significantly disproportionate to other healthcare 

providers (Kingston et al., 2004; Lawton & Parker, 2002), Kingston et al. (2004) argued that the 

main reason for this difference is the implementation of protocols and organizational habits 

taught by the institution. Their study provided evidence of reported differences in the culture 

between doctors and nurses. Kingston and colleagues (2004) held five 2-hour focus groups 

consisting of 19 nurses and 14 physicians to assess their perceptions about reporting safety 

events. The researchers found that reporting by nurses is part of their routine, whereas 

physicians reported not to habitually think about reporting an event. Physicians were more 

intentional to keep errors in-house and valued loyalty to their colleagues over what they 

perceived as whistleblowing, while nurses seemed to view themselves as powerless and 

perceived reporting as the only way to improve processes that they could not otherwise control 

(Kingston et al., 2004).  

In Qin et al.’s 2015 study, 1,125 nurses completed the Safety Attitudes Questionnaire 

(SAQ). When given the option of keeping a safety event secret, nurses indicated they felt more 

obligated to report because they had multiple systems of accountability, including talking to 

colleagues and reporting to a physician or the local hospital system. Only a small percentage of 

nurses reported keeping a safety event secret; rather, they focused on protocols and standards 

when patient care deviated from those standards (Kingston et al., 2004; Qin et al., 2015).  
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In a study of 145 nurses, 92 midwives, and 73 physicians, Lawton and Parker (2002) 

found that nurses and midwives were much more likely to report a patient safety event that 

violated protocols than were physicians. In this study, each participant read scenarios of various 

instances of errors or near misses, with each scenario depicted as either in compliance with 

protocols, deliberate violation of protocol, or use of clinical judgment without a protocol in 

place. The study responses demonstrated differences in reporting practices based on the type of 

error outcome (good, bad, or poor) and by different roles. Participants were more likely to 

report violations in protocol than in professional judgment decisions without a formal protocol. 

There was also a difference in reporting practices between the types of provider. Physicians were 

generally less likely to report errors than nurses or midwives (Lawton & Parker, 2002). 

Reporting practices in training hospitals (hospitals providing training to resident 

physicians) remain similar to studies of hospitals overall. Kaldjian et al. (2008) found that 76% 

of 138 faculty physicians and 200 resident physicians reported they were very likely to report a 

medical error that caused major harm, yet only 8% of faculty and 1% of residents stated that 

they had made a mistake that caused death or severe harm and reported the mistake (Kaldjian 

et al., 2008). In the same study, 22.5% of faculty and 13% of residents stated they had made a 

mistake that lengthened treatment or caused discomfort to a patient and did not report it. 

Wagner et al. (2016) claimed training in effective approaches to patient safety for new 

physicians in the medical field is important to address the changing needs in clinical care, and 

training hospitals vary in the ways they support teaching faculty and residents in patient safety 

and quality improvement initiatives. Some community hospitals have transitioned to teaching 

institutions to address the growing need to train physicians to provide high quality care to future 

generations (Nuss et al., 2015). 
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Community Hospitals as Teaching Institutions 

Retiring baby boomer physicians and implementation of the Affordable Care Act have 

introduced more patients into the healthcare system, and current medical school graduation 

rates indicate a shortage of practicing physicians to meet the needs of the aging population 

(Nuss et al., 2015). In the United States, the system of Graduate Medical Education (GME) is a 

critical pipeline to the addition of new physicians into healthcare settings (Chen et al., 2012; 

Nuss et al., 2015). Over 1,100 teaching hospitals in the United States provide formal training to 

graduates of medical school—physicians training in a chosen specialty under the supervision of 

practicing physicians (AAMC, n.d.). There are benefits to training in community hospital 

settings and academic medical centers, but exposure to community training indicated a higher 

level of community involvement after graduation (Goldshore et al., 2014). Community programs 

have been shown to have comparative performance results as universities or academic medical 

centers (Chen et al., 2017); however, community teaching hospitals may be better positioned to 

address physician shortages in primary care specialty areas (Petterson et al., 2015). 

Physician Shortages 

Projections from the AAMC indicate a 46,100 to 90,400 deficit of physicians nationally 

by 2025 (Nuss et al., 2015). Nuss and colleagues (2015) suggested that these estimates stem 

from the baby boomers reaching retirement age and medical students graduating and entering 

residency programs are not meeting the demand to replace retiring physicians and the aging 

population. Furthermore, Nuss et al. (2015) suggested that much of the supply limitations are 

secondary to budgetary restrictions to implement new residency training programs, while the 

execution of the Affordable Care Act has introduced an increased number of patients into the 

healthcare system. That coupled with an aging baby boomer population has created the need for 

more physicians.  
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In response to this need, the Patient Protection and Affordable Care Act of 2010 

introduced funding for community health centers to establish more residency education 

programs to address the shortage (Chen et al., 2012). As a result, with the encouragement of 

more publicly available funding, some expansion has occurred, although not enough to meet the 

pending demands in the future (Chen et al., 2012; Nuss et al., 2015). Subsequently, some states 

have moved toward innovative programs to increase residency positions in their states with the 

hope that many of those residents will stay in the area where they completed residency to 

provide care (Koehler et al., 2016; Nuss et al., 2015).  

Additionally, physicians are aging into retirement, and burnout of practicing physicians 

has become more prevalent, possibly driving physicians out of the profession prematurely. 

Conducting multiple studies from 2011 through 2017, Shanafelt and colleagues (2019) evaluated 

5,197 physicians’ responses to the Maslach Burnout Inventory and reported burnout and 

dissatisfaction with work-life balance in U.S. physicians. While burnout improved from 2014-

2017, it reflected similar values to 2011 data, but physicians are still at increased risk (Shanafelt 

et al., 2019). These attitudes create an additional burden to both provide educational 

opportunities for young physicians to keep them practicing over the long-term and fill positions 

left by retiring professionals (Nuss et al., 2015).  

Working against the initiatives of hospitals to increase resident training, challenges to 

the demands of the profession remain evident (Isaac et al., 2014). Isaac and colleagues (2014) 

explored the experiences of 52 physicians working in an academic institution. Older physicians 

complained of the lack of commitment of younger physicians, while both male and female 

internal medicine residents expressed difficulty in maintaining multiple responsibilities and 

challenges balancing work and family roles. Despite the 80 hours a week limit imposed by the 

ACGME in 2003, residents expressed concerns about the overall dedication to the field that 

requires long work hours and limited flexibility of schedules. The implementation of the 
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relatively new work-hour restrictions were in part due to the Libby Zion case, where resident 

physicians working over 18 consecutive hours participated in the care and subsequent death of a 

young woman (Asch & Parker, 1988). 

More Residencies, New Teaching Hospitals 

As the establishment of residency programs occurs to address the need for more 

residency positions to train more physicians, community hospitals are transitioning into 

teaching facilities. In recent years, the ACGME (2020), the leading oversight agency for U.S. 

postgraduate physician training, has worked to integrate concepts of patient safety into their 

required curriculum. While work is being done to incorporate these initiatives into sponsoring 

teaching institutions and residency programs, teaching innovations are moving hospitals 

forward in providing high quality care in teaching institutions (ACGME, 2019; Kirch & Boysen, 

2010; Patel et al., 2015). 

Over 135,000 residents and fellows work as direct caregivers for patients in U.S. teaching 

hospitals nationwide (ACGME, 2019). A resident is a graduate of medical school who is 

continuing their education in a residency program to gain specialty training in a specific area of 

medicine (ACGME, 2020). Completion of residency in a program accredited by the ACGME is a 

primary criterion to be eligible for board certification. Residents are the next generation of 

physicians and work directly with patients, perform procedures, create care plans, and provide 

direct patient care in academic medical centers or teaching hospitals nationally (ACGME, 2019; 

Saul et al., 2016). As part of their training, residents need to become an integral part of the 

patient safety culture of hospitals by recognizing patient safety events and championing 

improvement processes (ACGME, 2019). Faculty physicians board-certified in their specialty 

supervise residents who have specific requirements for maximum hours they can work, 

educational curriculum, and outcomes.  
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In one study, Jones (2014) conducted focus groups of 33 residents from both university 

and community hospital programs and outlined the unique perspective that residents have on 

patient safety. These residents identified miscommunication and inadequate supervision as 

threats to patient safety in teaching settings. Jones (2014) further noted that residents expressed 

awareness of the risks in patient safety during their training and observed things that others 

may not have seen. Due to their direct contact with residents and interactions with frontline 

caregivers, teaching hospitals are in a unique position to seek insight from residents and faculty 

and shed light on the causes of errors and near misses (Jagsi et al., 2005). In the two decades 

since the IOM’s report, residency programs have implemented a variety of curriculum to 

increase awareness and reporting of safety events (Foster et al., 2008; Jericho et al., 2010; 

Keefer et al., 2017; Parikh et al., 2017; Schinasi et al., 2018; Steen et al., 2017; Vidyarthi et al., 

2014; Voss et al., 2008) 

Resident Reporting of Medical Errors 

Even with this education, the reporting rate of resident physicians remains low (Mitchell 

et al., 2016). In a study conducted Kaldjian et al. (2008), 138 faculty and 200 residents from 

three medical centers in different regions of the country completed surveys. The researchers 

found that most residents stated that they would report a medical error or near miss when an 

incident was presented to them in hypothetical terms; however, only 17.8% had actually 

reported an error. When presented with hypothetical errors, whether or not the respondent 

would report the error depended on the result of the hypothetical error, with 92% indicating 

that they would report the error if it caused major harm, but only 43% would report it if the 

result were no harm to the patient (Kaldjian et al., 2008).  

More recent data show that reporting rates may be improving, as supported by a study 

from Szymusiak et al. (2019). The researchers conducted focus groups of 64 residents who 

rotated in three hospitals from four accredited residency programs. All respondents indicated 
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having been exposed to patient errors or near miss situations, and 56% reported an event in the 

last six months.  

However, several other studies have reported that most residents are involved in adverse 

safety events of both major and minor severity, and 50-90% go unreported (Friedman et al., 

2010; Kaldjian et al., 2006). Garbutt and colleagues (2007) surveyed 118 pediatric residents and 

439 academic and community pediatricians in three different children’s hospitals. Forty percent 

of respondents indicated they were unsure if there was a system to report errors available in the 

hospital, 51% believed there was a system available, and 9% reported that there was no system. 

Participants indicated that disclosure of medical errors, if at all, was primarily completed 

through notifying the practice manager or administrator or some other informal process 

(Garbutt et al., 2007). In another study, Schectman and Plews-Ogan (2006) surveyed 120 

residents and supervising physicians in an academic medical center and found that, although 

65% had never reported a serious safety event in the prior year, 60% had witnessed at least three 

events.  

With an increased focus on interdisciplinary teamwork required in residency training, 

more emphasis has been placed on the roles of the team in all parts of patient care (ACGME, 

2019). Physicians have reported an increased reliance on nurses to report patient safety events 

that involve physicians or other healthcare providers (Kingston et al., 2004). Low physician 

engagement with safety event reporting becomes concerning when physicians and residents are 

at the front lines in caring for patients (Szymusiak et al., 2019). The wide range of reporting, as 

evidenced by the aforementioned studies, indicates further study is necessary. 

Resident Reported Barriers to Reporting Safety Events 

With all their other responsibilities, residents routinely express that there is not enough 

time to report all errors and near misses they encounter while trying to complete all the clinical 

and educational tasks required as a resident (Coyle et al., 2005; Friedman et al., 2010; Landgren 
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et al., 2016; Singal et al., 2018; Stewart et al., 2016; Szymusiak et al., 2018 ; Szymusiak et al., 

2019). Learning how to balance the responsibilities of clinical training with educational 

responsibilities has proven to be difficult for residents, especially at the beginning of residency. 

The ACGME Common Program Requirements (2020) limit work hours to an 80-hour work 

week averaged over four weeks. In addition to patient care on the hospital floors, residents 

complete consults, perform patient procedures, attend educational sessions, participate on 

committees and attend meetings, write patient notes and orders, and participate in handovers 

(ACGME, 2020). Residents are rarely efficient in their patient care tasks, which results in 

additional time to complete routine tasks. Due to the unclear outcome of the reporting, adding 

the task of reporting medical errors seems to lack importance (Krouss et al., 2019), and 

residents under time pressures may move on to the next task rather than take the time to report 

it. 

In addition to reporting that safety events are just one more thing added to a very busy 

patient caseload and educational workload (Rothschild et al., 2005; Szymusiak et al., 2019), 

residents have reported that they do not know how to report, or what defines a medical error or 

patient safety event. Singal and colleagues (2018) found that 51.7% of 98 residents participating 

in their study could not define a safety event. In the same study, when given a vignette 

describing a safety event, 25.6% did not think a near miss was reportable, and more than half 

did not see an adverse event as reportable (Singal et al., 2018). Other studies cite a lack of 

education on what or how to report (Coyle et al., 2005; Landgren et al., 2016; Stewart et al., 

2016). These statistics are consistent with the physician culture of reporting previously noted.  

Some residents who reported having made an error later stated they were not confident 

it was truly an error, their peers or supervising physician would not see it as a mistake, or they 

were too embarrassed to report it (Landgren et al., 2016; Stewart et al., 2016). Other researchers 

found a smaller number of residents stated that they did not know that the hospital had a 
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reporting system or they were not trained in how to find and use the software for reporting an 

error (Coyle et al., 2005; Szymusiak et al., 2019). In a survey of 64 residents, Szymusiak and 

colleagues (2019) found that some expressed their program did not emphasize the importance 

of reporting, and they assumed that someone else would report the event. Residents reported 

being directly told not to report the event or to go to a specific supervisor to take care of it. From 

these findings, residents expressed the importance of faculty to model a reporting culture 

(Szymusiak et al., 2019). This deficiency may be due to supervising physicians not engaged in 

the process, unaware of how to report themselves, or possessing their own reservations about 

reporting (Kaldjian et al., 2008; Louis et al., 2016).  

Of those residents who were aware of reporting requirements, many identified barriers 

to reporting medical errors. These included concern for consequences that might hurt their 

career or relationships with faculty, peers, or hospital staff. A common theme was exposure to 

malpractice lawsuits or losing a positive reputation (Barach & Small, 2000; Coyle et al., 2005; 

Friedman et al., 2010; Szymusiak et al., 2019). Residents also expressed concerns over losing the 

respect of peers, senior residents, attending physicians, and breakdowns in the interactions with 

healthcare staff on the floors (Friedman et al., 2008; Stewart et al., 2016; Szymusiak et al., 2019; 

Tevis et al., 2020). Furthermore, they expressed concern about being seen as incompetent or 

unprofessional in patient care (Barach & Small, 2000; Singal et al., 2018; Stewart et al., 2016). 

The need to remain anonymous was another concern, and residents did not always feel that 

anonymity was maintained, even within the reporting system. Residents and supervising 

physicians stated they would be more likely to report medical errors if the system was 

confidential and non-discoverable for litigation (Garbutt et al., 2007).  

Moreover, some residents noted fear of retaliation from their supervising physicians 

through lower scores on evaluations and less autonomy in the operating room or with advanced 

procedures. In a 2016 study of 93 pediatric residents, 24% of participants stated personal safety 
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was the primary reason for not speaking up (Landgren et al., 2016). The respondents expressed 

fear of retaliation or intimidation from peers, nurses, and senior physicians. Nine percent of 

resident respondents reported anxiety about hurting their interpersonal relationships by 

singling out a system error and feared retaliation by others (Landgren et al., 2016).  

Fear of losing supportive interpersonal relationships was a common reason for avoiding 

reports of medical errors. Residents worried about reporting errors that could expose mistakes 

made by their co-residents, other hospital staff, or even their supervising faculty (Coffey et al., 

2010; Friedman et al., 2010; Szymusiak et al., 2019; Tevis et al., 2020). When faced with 

reporting an error not caused by the resident but by a more senior resident or faculty member, 

residents struggled with whether or not to report the error (Coffey et al., 2010). Being unfairly 

blamed for an incident or being told not to report or only report to their supervisor was an 

additional concern in the literature (Friedman et al., 2010; Tevis et al., 2020).  

Another commonly expressed barrier to reporting medical errors was the lack of loop 

closure, with a feeling that it was pointless. Loop closure or closing the feedback loop describes 

communication with the person(s) who reported the error about the steps taken to resolve or 

reduce the recurrence of the error (Cox & Logio, 2011). Often residents perceived that when they 

did report an error, they saw no improvements to hospital systems or efforts to address the 

problem (Cox & Logio, 2011; Landgren et al., 2016; Stewart et al., 2016; Syzmusiak et al., 2019). 

Error reports entered into a reporting system are typically routed to an administrative office and 

often delayed from many levels of administrative review, resulting in a slow-moving process of 

implementation (Cox & Logio, 2011). In a survey of 304 residents, Stewart et al. (2016) found 

that if residents took the time to file a report and did not receive feedback about the resolution, 

they were less likely to report the next time an event occurred. Other literature suggested that 

residents feel exposed without support from other residents or faculty or that reporting is not 

worth their time, as it will not result in process or system-wide change (Kaldjian et al., 2006; 
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Landgren et al., 2016). Cox and Logio (2011) discussed the challenges of hospital administrators 

to include residents in the long process of resolution when residents move quickly into other 

locations for their training.  

Landgren and colleague (2016) reported pediatric residents’ feelings of safety in 

speaking up directly related to positive safety culture and teamwork culture. They reported that 

residents who expressed fears of efficacy in speaking up, or a sense of powerlessness, also 

showed significantly lower safety culture and team culture scores than those who did not report 

such concerns (Landgren et al., 2016). Those who reported fear of safety, intimidation, and fear 

for negative consequences also reported significantly lower safety culture and teamwork scores 

than those who did not report these concerns.  

Role of Residents in Hospitals 

In 2011, resident physicians made up greater than 15% of all physicians in the United 

States, yet the involvement of residents in discussions around how national healthcare 

initiatives should be addressed is rare (Fleischut et al., 2012). Kirch and Boysen (2010) asserted 

that a culture shift is necessary to develop a culture of safety. Specifically, medical school 

curriculum and training hospitals must make a shift from an “old culture of autonomy and 

independence to the new world of shared accountability, interdependence, and teamwork” 

(Kirch & Boysen, 2010, p. 1601). With the focus during residency on teamwork and 

interdisciplinary teaching (ACGME, 2020), teaching hospitals must also shift from 

compartmentalizing to interdisciplinary teamwork and emphasizing a system-based approach to 

improving patient care (Weiss et al., 2018). As medical schools and teaching institutions make a 

cultural shift, it is suggested that residents can serve as change agents through resident-led 

projects to improve patient safety at a system level (Batalden et al., 2019) and that residents can 

facilitate change through providing a positive model to faculty in patient safety practices (Kirch 

& Boysen, 2010). 
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With the introduction of the core competencies of graduate medical education in the 

early 2000s and implementation of the Next Accreditation System (NAS) in 2013, the ACGME 

placed increased focus on the importance of academic milestones that provide a framework to 

train independent, competent physicians upon graduation (Nasca et al., 2012). Program 

leadership and faculty shapes residency education, but the climate of the teaching hospital is 

also influential (Hoff et al., 2004). Hoff and colleagues (2004) presented a framework for the 

organizational culture of the institution that can support the educational goals and a resident’s 

achievement of the academic milestones in their education. This dynamic, an essential part of a 

resident’s development, can be strengthened or undermined based on organizational culture. 

With residency programs’ main focus on teaching patient care and hands-on experience, the 

result is less emphasis on improving healthcare (Fox et al., 2017). Implementation of the NAS 

sought to create a link between hospital improvement and integration of residency education at 

the teaching hospital through the CLER (Nasca et al., 2012; Weiss et al., 2013). 

Integrating medical education into the culture of a hospital involves the integration of 

the clinical learning environment (i.e., the culture of the teaching hospital) and training 

requirements for graduate medical education programs. Prior accreditation requirements focus 

on specialty programming designed and implemented by residency programs to teach clinical 

care for patients; however, the NAS integrated responsibility of the teaching hospital and the 

residency program to create the learning climate for residency education (Nasca et al., 2012; 

Weiss et al., 2013). This integration encourages interdisciplinary teamwork of residents, faculty, 

and clinical staff in the teaching hospital (Nasca et al., 2012; Weiss et al., 2013). Since its 

introduction, residency programs and teaching hospitals have looked for ways to integrate the 

hospital patient safety culture into the CLER (Saul et al., 2016). 
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Integrating the Clinical Learning Environment and Patient Safety Culture 

The ACGME requires that all residency programs participate in the CLER site review 

process, which examines how residency education integrates into the hospital learning 

environment to include process improvement and quality improvement initiatives (Aaron et al., 

2018; Saul et al., 2016). With the initiation of the CLER guidelines, the ACGME identified the 

need to remove the silos between residency education and medical centers. These reviews, 

independent from program accreditation reviews, look specifically at how the hospital system—

the learning environment—integrates with residency program requirements and the mission 

and vision of the hospital itself (ACGME, 2019). 

In 2018, the ACGME presented an executive summary of its findings in their second 

round of Clinical Learning Environment Reviews, where they interviewed “more than 1600 

members of executive leadership (including chief executive officers), 9,262 residents and 

fellows, 8,164 core faculty members and 6,034 program directors” (Koh et al., 2018, p. 49). The 

overarching themes identified by the ACGME report included concerns about the strategic focus 

of the teaching hospital lacking alignment to GME programming to improve patient care. The 

report further revealed that a limited number of teaching hospitals provide education to 

program directors and faculty in quality improvement and patient safety to ensure they have the 

knowledge and attitudes to improve patient care. The challenge is integrating the accreditation 

requirements and patient safety culture needed to improve quality of care in the clinical learning 

environment (Kirch & Boysen, 2010; Tess et al., 2015).  

While residency programs and teaching hospitals alike see the need for organizational 

change toward quality improvement, current research about recommendations for change offers 

different solutions to achieve a cultural shift (Myers & Nash, 2014). Assessment of resident 

perceptions around patient quality and reporting of safety events demonstrate the need for 

residents and residency leaders to be more involved in patient safety strategic decisions 
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(Greysen et al., 2012; Jenson et al., 2009; Kirch & Boysen, 2010). Greyson and colleagues (2012) 

studied resident perceptions of the patient discharge process and found that residents identified 

ways for hospitals to avoid costly patient readmittance. The main factors blocking discharge 

identified by residents were lack of standardization of the discharge process and inadequate 

coordination of interdisciplinary teams, which may result in benefitting patients and the 

institution’s bottom lines. In a commentary, Myers and Nash (2014) challenged the status quo 

by asking, “Is it possible that residents, who are positioned near the bottom of the hierarchy in 

medicine, hold the key to culture change in teaching hospitals?” (p. 1328). Myers and Nash 

(2014) added, 

Despite the flurry of activity around quality and safety in teaching hospitals, residents 

have been completely uninvolved in the efforts in many healthcare organizations. This is 

ironic because residents deliver an enormous percentage of direct patient care in these 

institutions and have the potential to affect patient care outcomes through their 

knowledge, skills, and attitudes. Further, as a group, residents are a powerful force for 

changing hospital culture given their large numbers and natural ability to influence one 

another through social networks. (p. 1329) 

Myers and Nash’s perspective highlights the importance that residents have in teaching 

hospitals and the influence they can provide to promote patient safety. 

The medical community is in consensus that quality and safety education in residency 

training is necessary. Jenson and colleagues (2009) analyzed the roles of the Designated 

Institutional Official (DIO) and the Program Director (PD) to provide leadership in fulfilling 

these initiatives. In this survey of 243 DIOs from teaching institutions nationwide, the 

researchers found that the competencies of the DIO included “maintaining the institution’s 

ACGME accreditation, advocates for GME in the institution, strengthens the institutional 

commitment, and negotiates successfully for resources” (Jenson et al., 2009, p. 1751). The roles 
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provided the foundation for residency programs to support education around patient safety and 

align the ACGME accreditation policies for patient safety initiatives. Moreover, Jenson and 

colleagues (2009) advocated for the integration of quality improvement education in residency 

programs by integrating resources at the organizational level. This provides a significant 

challenge for some DIOs who must align program initiatives with the institutional culture and 

values of the hospital. Additionally, it requires substantial collaboration with hospital 

leadership, including participating board members, chief executive officers, and financial 

officers in sometimes multiple hospital systems (Jenson et al., 2009). 

Resident Participation in Hospital-Wide Patient Safety 

An academic medical center in Baton Rouge, Louisiana, initiated collaboration with their 

quality improvement projects to remove different departments’ project silos and align the 

program by implementing quality improvement curricula (Vath et al., 2016). The researchers 

relied on creating the right team, “integrating faculty, residents, and the c-suite [hospital 

leadership] in hospital patient safety initiatives” (Vath et al., 2016, p. 82). This not only 

increased the impact on their patient safety initiatives but also increased their scholarly research 

activity in multiple residency programs, leading to publications from faculty and residents. The 

move from silos to an integrative approach improved the overall outcomes of their residency 

programs, including winning an educational innovation award, starting a patient safety and 

clinical quality fellowship program, and brought together system-wide patient safety 

improvements (Vath et al., 2016). 

As programs work to integrate quality improvement initiatives into medical education 

curriculum, Kirch and Boysen (2010) identified critical success factors that transform an 

institution into a culture of safety. The researchers identified five factors: (a) leadership focusing 

on patient safety from the top, (b) involving medical students to start education on quality and 

safety early in their education, (c) focus on residents teaching medical students, junior residents, 
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and faculty about quality and safety, (d) health information technology to enhance patient 

experience and error reporting, and (e) interdisciplinary teamwork with all health professions. 

The focus on the critical success factors reinforced the need to break down silos to approach 

patient safety from a top-down structure and include residents in the education and solutions 

(Kirch & Boysen, 2010).  

Resident Impact on Hospital Safety Culture in a New Teaching Hospital 

Little research exists regarding how new residency programs impact hospital culture, 

patient safety improvements, and incident reporting. Shah et al. (2017) studied the July effect 

and its impact on patient safety in a group of 362 residents at a children’s hospital. The 

JulyeEffect refers to the transition time when new medical school graduates begin their first 

year of training, and the previous residents are promoted to the next training year (Shah et al., 

2017). While this study did not specifically look at the impact of a transition of a new residency 

program into an existing hospital culture, Shah and colleagues (2017) identified an increase in 

new trainee medical errors in July and September of the study year. However, adverse events 

did not show any significant difference from other months during the teaching cycle.  

While practice towards HROs or other methods to improve patient safety are important, 

integrating with resident educational outcomes can be challenging, even though the ACGME has 

described this as the ultimate goal for residency training (Weiss et al., 2013). Little can be found 

on this topic, especially in new teaching hospitals that are currently implementing patient safety 

education. Also, research on the effectiveness of teaching strategies and the influence of 

residents on the safety culture of healthcare settings is sparse. Further questions concern how 

residents affect patient safety outcomes and changes in data around serious safety events with 

the introduction of residency training. Additional study is necessary to promote the evidence-

based practice of effective methods in this area and to add to the gap in the literature.  
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In 2001, the IOM issued a follow-up report, Crossing the Quality Chasm, highlighting 

the increasingly isolated way that training programs separate clinical education from 

educational programs. The report identified silos within medical education and the need for 

education to collaborate between curriculums and educational settings (IOM, 2021). Educators 

in residency programs continue to see a reduction in silos as essential to foster a positive safety 

culture (Tess et al., 2015). Tess and colleagues presented a conceptual framework for integrating 

patient safety and quality improvement activities in residency training programs with the 

guiding principles of hands-on experience for residents with real patients in real patient safety 

and quality situations and an integrated formal curriculum within the clinical learning 

environment. Tess et al. (2015) further stated that faculty who do not see value in quality and 

safety measures serve to undermine resident engagement and education. As community 

hospitals work to develop the CLE in teaching hospitals, they need to continue to look at ways to 

break down the silos within education and organizational structures within the teaching hospital 

(ACGME, 2021; Khatri et al., 2006).  

Summary 

This literature review provided a brief overview of current literature on the impact of 

residents on hospital safety culture, with focus on understanding patient safety and human error 

and the high incidence of medical errors. As hospitals have continued in the early 21st century to 

reduce the incidence of medical errors, they concentrated on systems improvements that 

adapted models from outside industries (Barach & Small, 2000; Khatri et al., 2006; Stock et al., 

2007). Teaching hospitals faced additional challenges integrating educational programs with 

patient safety initiatives, while the low reporting of errors by physicians created challenges in 

moving patient safety culture towards a just culture. There is limited scholarly literature on the 

influence of new residency training programs on the safety culture of hospitals. Residents 

become an integral part of hospital culture, and thus they are able to provide insights about 
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process improvements that can improve patient safety and model positive patient safety 

behaviors to faculty physicians (Kirch & Boysen, 2010). If residents can “hold the key” to create 

culture change in hospitals, it will be possible to track the change in culture in a new teaching 

institution upon introducing residency education. This study sought to better understand how 

new residency training programs may affect hospital culture.   
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CHAPTER 3 

METHODOLOGY 

In the 2000 IOM publication, To Err is Human: Building a Safer Healthcare System, 

the Committee on Quality of Health Care in the United States imposed a call to action for the 

healthcare community to create a comprehensive approach to reduce preventable harm to 

patients. Studies from the early 1990s showed the prevalence of medical error in hospital studies 

(Brennan et al., 2019; Leape, 1994). However, it was not until the 2000 IOM landmark report 

that hospitals worldwide began to examine ways to address this crisis (Mitchell et al., 2016). 

Despite the report’s impact, 15 years later, interviewed leaders in the field expressed 

disappointment in the progress since the publication in 2000 (Mitchell et al., 2016).  

While hospitals strive to reduce harm to patients, teaching hospitals have the dual 

responsibility of patient care and training physicians. Medical education and residency training 

is an important part of hospital culture, and curricular reform to medical and residency 

education is necessary to address the changing climate (Patel et al., 2015). Since residents are on 

the front lines of patient care during training, they are an essential part of the safety culture of 

teaching hospitals (Schumacher & Frohna, 2016). The ACGME is the primary accrediting agency 

governing residency training in the United States and many other countries internationally. In 

2013, the ACGME implemented the CLER to ensure accountability for teaching hospitals to 

incorporate safety and quality initiatives in the hospital and in resident education (Nasca et al., 

2014; Weiss et al., 2014). With CLER initiatives defined in the area of patient safety and quality 

improvement, the ACGME CLER program has placed focus on the importance of integration of 

hospital safety and quality initiatives with residency program curriculum (Bump et al., 2015; 

Patel et al., 2015). The challenge for many programs is the integration of the accreditation 

requirements for residency programs and the patient safety culture necessary to improve quality 

of care to work together in the clinical learning environment (Kirch & Boysen, 2010). While 
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teaching institutions and community teaching hospitals alike see the need for organizational 

change toward a quality improvement curriculum, current research about recommendations for 

change offers different ways to address the cultural shift (Saul et al., 2016; Vidyarthi et al., 2014; 

Voogt et al., 2016).  

The purpose of this study was to understand how new residency training programs 

impact the established safety culture in ICUs of a community hospital. The researcher chose 

ICUs as the specific area to analyze due to the level of care needed by critically ill patients on the 

ICU floors and the patient care that residents provide from the beginning of their training. 

Nurses working in ICUs report concerns about breakdowns in communication that increase the 

risk of error (Gomides et al., 2019), and the acuity of patients who receive care in the ICU puts 

them at high risk for iatrogenic injury or severe illness (Rothschild et al., 2005). From the first 

day of residency training, the residents at the hospital participate in the care of patients 24 

hours per day, seven days per week. All residents participate in patient care for at least one 

month in the ICU during their first year of training. The current study analyzes changes in the 

perception of safety culture in the nurses and residents prior to and within the first two years of 

residency training. 

This chapter presents the methodology implemented to examine the impact of residency 

training programs on the safety culture of a community hospital’s ICUs. The chapter begins with 

a reiteration of the research questions and hypothesis, followed by an explanation of the 

population and sample, the research design, measures and covariates, data collection 

procedures, data analysis techniques, ethical safeguards, and the role of the researcher. 

Research Questions and Hypothesis Revisited 

The following research questions guided the study: 

1. Does the introduction of residency training change employee perceptions of safety 

culture in the ICU setting? 
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2. Do the perceptions of patient safety culture that residents bring with them from 

previous experience in medical school change during the beginning years of 

residency training? 

3. When residents enter an established patient safety culture in a hospital system, do 

their attitudes and behaviors adapt to meet the cultural norms previously established 

in the hospital system? 

Due to their ongoing role in the care of patients, resident participation in the ICU areas 

of the hospital impacts teamwork on the hospital floor. The researcher hypothesized that, upon 

introducing residents into the hospital safety culture, employee attitudes of the safety culture 

would change and possibly become more positive. Further, resident attitudes of safety culture 

would adapt from their incoming perception to meet employee attitudes. The intersection of 

patient safety attitudes was hypothesized to intersect around the 12-month mark of residency 

training because residents rotate in the ICU at one- or two-month intervals. At the end of their 

first year of training, all residents have had at least one experience in the ICU and other areas of 

the hospital, thus rounding out their experiences to be the same as all other residents at the one-

year mark.  

Population and Sample 

The population participating in Part 1 of the study was all staff (non-physicians) assigned 

to work in the ICUs of a community hospital. ICU areas included the Medical ICU, 

Cardiovascular ICU, Neonatal ICU, and the Surgical Trauma ICU. The institution asked all 

hospital staff to complete a patient safety and engagement survey at one-year intervals. Results 

of the study were separated according to the primary location that the employee worked in the 

hospital. Legacy data from 2018, 2019, 2020, and 2021 surveys were analyzed for employees 

who worked in the ICU during the time of the survey administration.  
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The researcher selected the location of the ICU because all ICU staff started working with 

residents immediately upon the start of the residency training program on July 1, 2019 and have 

subsequently had one or more residents working on that floor 24-hours per day since the start of 

the residency program. All staff in the ICUs had interacted with residents in some capacity since 

the start of the residency programs, and residents had a high level of interaction with patients 

under the supervision of faculty physicians. Staff in other departments may or may not have 

worked with residents on their floors, depending on their assigned area.  

The sample included all employees who worked in the ICUs of the hospital. Although not 

required of all employees, hospital leaders highly encouraged completion of the survey, which 

was reported by hospital area. The hospital-wide completion goal of the survey each year was set 

at 80% of all employees. The Leapfrog Group certified the instrument as a Tier 3 safety culture 

survey, demonstrating its validity, consistency, and reliability (Press Ganey, 2016). Provided by 

an independent consulting group, the survey is administered through an email link for the 

employee to select to access the survey. The outside entity sends out the link to ensure 

anonymity. Hospital managers and directors have access to the aggregated response data of 

their direct reports. To support anonymity, survey reports of less than five people per unit are 

rolled up to the next unit in the hierarchy.  

The population of Part 2 of the study was the residents who participated in the residency 

program and rotated in the ICUs in the hospital. The sample size consisted of the total 

population of 100 residents who participated in the program starting in July 2019 and July 

2020. The participants in this part of the study were either general surgery residents, family 

medicine resident, or internal medicine residents participating in residency training at the 

community hospital. Statistical analysis of mean and standard deviation was analyzed over a 24-

month period with a repeated measure at 8-, 11-, and 24-month intervals. Residents completed 

the Safety Attitudes Questionnaire (Sexton et al., 2006). 
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Research Design 

The research design for Part 1 was quasi-experimental. The subjects in this part of the 

study were the employees in the ICUs of the hospital. The intervention was the start of residents 

into an already existing hospital culture in the ICU. The data were collected longitudinally using 

repeated measures over a two-year period prior to residents starting at the hospital and one-

year prior to the start of residency. The researcher analyzed the previously gathered data from 

the employees in the ICU from 2018, 2019, 2020 and 2021. The hospital started residency 

training immediately following administration of the 2019 survey, so data from 2020 was one 

year following residency start and the 2021 data was two years after residency start. The hospital 

was a new teaching institution, but it had been working to improve the safety culture for many 

years with an overall decrease in serious safety events (SSEs) over time before the introduction 

of the residency program.  

The research design for Part 2 was also quasi-experimental. The subjects for this part of 

the study were the residents who started training at the hospital within the first two years of the 

programs’ start. The intervention was the start of a new training program. The data were 

collected in repeated measures starting during the orientation period to have a baseline of the 

residents’ current perceptions of safety culture prior to starting with residency training. 

Subsequent measurements were made at 8-, 11-, and 25-month intervals to determine the 

change in perceptions of the safety culture. The predictor variable for Part 2 of the study was the 

perception of safety culture that the residents had upon arrival to the residency program. Prior 

to starting residency, these new physicians participated in a four-year medical school program 

with requirements for clinical rotations in hospitals assigned by the medical school. Past 

experiences and education shape residents’ perception of safety culture prior to their arrival for 

residency training. The outcome variable was the perception of safety culture after integrating 

into the current hospital environment of the residency program.  
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Measures and Covariates  

This section offers descriptions of the measures and covariates of this quantitative study. 

Initially addressed are the variables, instrumentation, and data collection procedures for Part 1 

of the study. Following this is a discussion of the variables, instrumentation, and data collection 

procedures for Part 2 of the study. 

Part 1 

The variables in the study were continuous variables as part of a quantitative study. In 

Part 1 of the study, the dependent variable was the perception of patient safety culture reported 

by the employees of the ICU in repeated measures longitudinally over a three-year period. The 

interval is one year. The independent variable was the start of residency on July 1, 2019. For 

Part 1 of the study, the Press Ganey Workforce & Engagement Survey was used (Press Ganey, 

n.d., 2013, 2016). The survey has four domains: Employee, Manager, Organization, and 

Engagement Indicator. Within the domains, specific safety culture questions are included that 

make up the Safety Culture Index (SCI).  

Safety Culture Index (SCI) 

Press Ganey (n.d.) defined the SCI from the patient engagement survey, stating, “The 

safety culture of an organization is the product of individual and group values, attitudes, 

perceptions, competencies, and patterns of behavior that impact the commitment and ability to 

provide a safe environment for employees, physicians and patients” (p. 1). The SCI comprises 

employees and physicians’ perceptions of the organization and work unit culture. In addition, 

the SCI illustrates how these perceptions influence the adoption of processes that focus on 

safety. These processes are organized in the following themes: Prevention and Reporting, 

Resources and Teamwork, and Pride and Reputation (Press Ganey, 2016). The survey questions 

are further divided into engagement themes of Safety, Care, Teamwork, Resources, 

Communication, Work-Life Balance, Quality & Services, and Engagement. The hospital 
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administers the survey on a yearly basis. All employees receive a link directly from the outside 

consultant requesting them to fill out the survey. Results are sent to the hospital via a portal by 

manager units. 

Data Collection Procedures for Part 1 

Data collection for Part 1 of the study was from existing data from the hospital system of 

survey responses from the ICUs of the hospital system in 2018, 2019, 2020, and 2021. The 

employees received a link requesting them to fill out the survey from Press Ganey, Inc. 

Consultants employed by Press Ganey administered the survey to all employees, and Press 

Ganey reported the results to all hospital leadership through the manager level of the hospital. 

The study was determined exempt by the Mercer University Institutional Review Board [IRB] 

(see Appendix C). 

Part 2 

The variables in Part 2 of the study were continuous variables as part of a quantitative 

study. In Part 2, the dependent variable was the perception of safety culture reported by the 

residents in repeated measures over a 24-month period, beginning with orientation and 

extending to 24 months into the residents’ training. The independent variable was the 

interaction with the hospital staff that could potentially influence perceptions of safety culture 

over time. 

Safety Attitudes Questionnaire (SAQ)  

The survey used for Part 2 of the study was the Safety Attitudes Questionnaire (SAQ). 

The SAQ provides a snapshot of the current safety culture in a hospital area by seeking 

perceptions from current personnel in that area. The survey was created utilizing a combination 

of Donabedian’s framework to assess quality and Vincent’s framework to determine risk and 

safety (Sexton et al., 2006). The SAQ was administered to over 10,000 healthcare providers in 

over 200 clinical areas to provide validity and inter-factor correlations to validate each site. The 
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model consists of six factors: Teamwork Climate, Job Satisfaction, Perceptions of Management, 

Safety Climate, Working Conditions, and Stress Recognition (see Appendix A). The survey 

question responses are scored using a 5-point Likert scale ranging from 1 to 5 with 5=Agree 

Strongly, 4=Agree; 3=Neutral; 2=Disagree, 1=Disagree Strongly. Appendix B contains a list of 

the SAQ survey questions. 

Data Collection Procedures for Part 2 

For Part 2 of the study, the researcher obtained existing data from the hospital GME 

Program under a separate study conducted with IRB approval from the institution under study. 

Residents responded to the SAQ at 0-, 8-, 11-, and 24-month intervals, and raw data previously 

gathered were provided to the researcher for analysis. One hundred residents participated in the 

study with consent required by the IRB approval from the previous study. Table 1 shows the 

survey instruments used in Part 1 and Part 2 of the study, the participants who participated in 

each study, and the dates of administration.  

 

Table 1 

Survey Instruments and Administration Details  

Data Source Instrument Participants Repeated Interval Dates 

Safety Culture Index (SCI) 
 

Employees in the ICUs June-July 2018, June-July 
2019, June-July 2020, 
June-July 2021 
 

Safety Attitudes Questionnaire 
(SAQ) 

Residents February 2020, June 
2021, July 2021 

 
 
 

Data Analysis 

The repeated measures data were analyzed with descriptive statistics to compare the 

means of the SCI and the SAQ responses over repeated measures to determine the difference in 

the Safety Culture. The researcher assessed the change in perception of the safety culture over 
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time for the ICU group and the resident group and compared the two groups with a 95% 

confidence interval (CI) to see rate of change and variance. Overall SCI was compared, as well as 

mean and standard deviation scores for each of the 19 questions on the Press Ganey SCI 

questions, and on each of the equivalent questions on the SAQ survey, and the overall SAQ 

scores. Results were displayed over time with a pre- and post-date of the implementation of 

residency training of July 1, 2019 and compared. The researcher looked at the change over the 

period of four years to determine the positive or negative responses of the employees in the ICU 

over time to determine the accuracy of the hypotheses. The researcher also compared the 

responses of the residents to determine when perceptions of the two groups intersected. Chapter 

4 presents the results of this data analysis in the form of figures and tables. 

Ethical Safeguards 

The provided data were anonymous to the researcher, as provided in the methodology of 

the previous studies for which the data were gathered. Employees remained anonymous when 

filling out the survey, with the only identifier as their place of work within the hospital. 

Individual results were de-identified prior to being given to the researcher. In the situation of 

the residents, each resident received a numerical code from the previously IRB-approved study 

so that longitudinal data for each de-identified resident could be tracked over time. The resident 

data remained de-identified for this researcher, with a coded identifier to track results 

longitudinally of individual participants. All data were de-identified at the point of analysis and 

kept in a password-protected computer. 

Role of the Researcher 

At the time of the study, the researcher was an employee of the community hospital that 

served as the study site. She worked in the same department as the residents and oversaw 

administrative support in the department. The researcher was a co-investigator in the IRB-

approved longitudinal study of the residents, where, in part, the residents completed the SAQ in 
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intervals over a period of the first two years of residency training. This study was still in progress 

at the time. The researcher did not have the numerical key for the residents participating in the 

study and did not administer the study instruments to the participants. Some bias may be 

present, as the researcher was an employee of the same hospital and department as the 

residents.  

Summary 

In this study, employees from the ICUs in a small community hospital were surveyed 

before and after the introduction of residents to determine changes in the safety culture at the 

start of residency education. Residents spent a significant amount of time providing care to 

critically ill patients in the ICUs of the hospital, and the ICU staff worked with one to two 

residents each day on the units. The researcher examined the impact that starting the residency 

program had on the culture of safety in the ICUs. The researcher hypothesized that there was a 

positive impact on the culture, as shown by more positive perceptions of the safety culture 

indicators in the SCI of the employee engagement survey.  

The researcher also assessed the change in perception of the safety culture from the time 

a resident started the program and 24 months later. Previous perceptions of patient safety 

culture result from past personal and medical school experiences and may change upon working 

in the hospital over time. The data were analyzed by using mean and standard deviation 

comparisons to analyze both group data and individual units independently against the start 

date of the residency programs. Analyzing the safety culture scale responses from both groups 

showed whether their attitudes intersected as they adapted to each other and if the residents 

positively influenced the safety culture of the ICU floors. 
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CHAPTER 4 

RESULTS 

Since the early 2000s, when the public received access to data showing the high number 

of deaths related to medical errors, hospitals have worked to improve patient care and reduce 

the number of medical errors within all areas of the hospital (Boysen, 2013; Khatri et al., 2009). 

Many hospitals have sought to improve their safety culture by moving toward the concept of a 

Just Culture, changing from assigning blame for errors to encouraging the reporting of adverse 

events and utilizing analysis to learn and improve systems that lead to the reduction of errors in 

patient care (Khatri et al., 2009). In a study of 35,006 individuals in 91 hospitals, Singer and 

colleagues (2009) found that higher levels of safety climate is associated with a lower incidence 

of patient safety events and overall reduced risk in incidence of errors. In patient care areas such 

as the Intensive Care Units (ICUs), critically ill patients receive high-acuity care. This area is at 

high risk of error due to the serious nature of patient illness and the care necessary to support 

these patients (Rothschild et al., 2005).  

Residents receive training in the ICUs, as well as in other areas of the hospital, and 

provide direct care to patients under the supervision of board certified physicians (ACGME, 

2020). Residency training is an important part of hospital culture in a teaching hospital, and 

residents are an essential part of the safety climate of the hospital (Bump et al., 2015; 

Schumacher & Frohna, 2016). Educational programs for residents focus on integrating hospital 

organizational culture and the environment of safety into training outcomes (Wagner et al., 

2016). In a study conducted by Silkens et al. (2018), residents indicated a supportive safety 

climate in the hospital directly related to their behavior in reporting safety events.  

In an effort to increase the number of residency training programs, some community 

hospitals are starting new residency programs in an attempt to support continued training for 

an increased number of medical school graduates and address the impending national physician 
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shortages (Nuss et al., 2015). While established teaching hospitals work to implement patient 

safety initiatives through education in their residency programs, the impact of new residency 

programs in hospitals has not been widely studied. The purpose of this study was to analyze the 

established patient safety culture of a community health system specifically in the IUCs and 

evaluate the impact of new residency training programs introduced into the culture. This study 

examined perceptions of safety culture of both the staff providing care in the ICU settings and of 

the residents. The theoretical framework of the analysis integrated the theory of organizational 

culture (Schein, 1984) and theory of cross-cultural adaptation (Kim, 2001). The researcher 

explored the introduction of residents into an established safety culture with already established 

assumptions within the current employee group. Residents bring their own ideas about safety 

culture from their previous experiences in medical school when they enter a new hospital system 

for residency training and face the task of adapting to an entrenched system. This study 

examined changes in residency perception of safety culture and changes in staff perception of 

safety culture by looking at safety culture surveys pre- and post-residency start. 

Review of Research Methodology 

This study was a quasi-experimental design conducted at a southeastern U.S. community 

hospital that started residency programs for the first time in July 2019. Employees in the 

community hospital participated in a yearly employee engagement survey that included 

questions aimed at assessing the patient safety culture of the hospital at that time. Results from 

the employee engagement survey were analyzed pre- and post-arrival of the first residents onto 

campus and compared to surveys given to the new residents in their first months of residency. 

Figure 2 is a diagram of the timeline of administration of the employee engagement survey and 

the Safety Attitudes Questionnaire. The researcher analyzed data from each group to evaluate 

means and standard deviations of patient safety scores over different subscales, including safety 

climate and teamwork climate, as well as overall patient safety scores. Separate scales for 
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employees and residents were used, and question and subscale correlations were computed to 

determine reliability of the subscales.  

 

Figure 2 

Diagram of Employee and Resident Survey Administration 

 

Note. Residents who took the survey in the 0 month of residency were in the cohort who started 
training in July 2021. Residents who took the survey in the 8th month of residency were in the 
cohort who started training in July 2019. Residents who took the survey in the 11th month of 
residency were in the cohort who started training in July 2020. Residents who took the survey in 
the 24th month of residency were in the cohort who started training in July 2019. 
 
 
 

Review of Research Questions and Hypothesis 

The following research questions guided the study: 

1. Does the introduction of residency training change employee perceptions of safety 

culture in the ICU setting? 

2. Do the perceptions of patient safety culture that residents bring with them from 

previous experience in medical school change during the beginning years of 

residency training? 
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3. When residents enter an established patient safety culture in a hospital system, do 

their attitudes and behaviors adapt to meet the cultural norms previously established 

in the hospital system? 

Resident participation in the ICUs of the hospital impacts the teamwork within the unit 

and may impact perceptions of safety culture with the staff group. The researcher hypothesized 

that the perception of safety culture within the employee group would become more positive 

with the introduction of residents to the ICU team. Residents starting training at the hospital 

bring with them past perceptions of safety culture from their medical training at other hospitals. 

The researcher hypothesized that resident attitudes of safety culture would adapt to their new 

environment over time but begin high and reduce over time to reach the level of staff 

perceptions.  

Methods 

 The study site was a 550-bed, not-for-profit community hospital that was part of a four-

hospital system in the southeastern part of the United States. The hospital system had a total of 

more than 700 beds and 1,200 medical staff members in over 50 specialties. The system, the 

largest employer in the area with over 10,000 employees, served a community of over 1 million 

people across more than 18 counties northeast of a large metropolitan area. This study was 

determined exempt by the Mercer University IRB (see Appendix C). The data used for this study 

were legacy data obtained from the hospital system from previously administered surveys. De-

identified, serial raw data from two different surveys were provided to this researcher for 

analysis with written consent from hospital leadership. The Press Ganey Employee Engagement 

Survey Safety Culture Index [SCI] (Press Ganey, n.d., 2013) provided data from employees, and 

the Safety Attitudes Questionnaire [SAQ] (Sexton et al., 2006) provided resident data. This 

chapter shares separate analysis then comparison analysis of the data to address the research 

questions for the research study. 
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Outcome for Research Question 1 

Research Question 1 was as follows: Does the introduction of residency training change 

employee perceptions of safety culture in the ICU setting? To answer this question, the 

researcher analyzed results from the SCI, part of the hospital’s annual Press Ganey Employee 

Engagement Survey (Press Ganey, n.d., 2013). The hospital has multiple ICU units providing 

care to acutely or critically ill patients: Cardiovascular Intensive Care Unit (CVICU), Medical 

Intensive Care Unit (MICU), Surgical Trauma Intensive Care Unit (STICU), and Neonatal 

Intensive Care Unit (NICU). For purposes of this study, to obtain overall results, the researcher 

combined data from all ICU areas in the primary hospital where residents rotated.  

All employees from the ICUs were asked to participate in the survey. Table 2 displays the 

response rate per area and number of participants. The table also includes the date of 

administration of the survey and the year of residency training when administered. Residency 

training in the hospital system started on July 1, 2019. The date leading up to the start of the 

programs is indicated with a negative number of months, and the survey that was administered 

at the same time as the start of residency training is indicated as zero months. Surveys were also 

administered to employees in the ICUs at one and two years after the start of residency training.  
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Table 2 

Sample Size and Response Rates: Safety Culture Index 

Administration 
Date (Month of 

Residency) 

Number of participants (Total Sample)  

CVICU MICU NICU STICU Total Participation 
% 

June-July 2018  
(-12) 

66(72) 51(66) 59(89) 54(58) 230(285) 80.7 

June-July 2019  
(0) 

 

56(69) 45(60) 56(82) 39(58) 196(269) 72.9 

June-July 2020  
(12) 

 

48(75) 48(54) 75(80) 52(58) 223(267) 83.5 

June-July 2021  
(24) 

48(61) 52(65) 67(83) 41(47) 208(256) 81.3 

Note. The start date of the residency programs is July 1, 2019. The survey administered to 
employees in June through July of 2018 is 12 months prior to the first day of the residency 
program, indicated by -12 and the survey administered in June and July of 2019 is the same as 
the start date of the residency programs, indicated by a zero.  
 
 
 
Measures 

The measures in the study were continuous variables for quantitative study. The 

dependent variables were the perceptions of safety, teamwork, resources, communication, work-

life balance, quality and service, and engagement, as answered by the employees on a 5-point 

Likert scale with 5=Agree Strongly, 4=Agree; 3=Neutral; 2=Disagree, 1=Disagree Strongly. The 

independent variables were the date of administration of the surveys, which occurred from mid-

June through the first week in July in the years 2018, 2019, 2020, and 2021. In the case of the 

SCI, the control groups were the survey results administered during the years of 2018 and 2019. 

These surveys occurred prior to residents starting at the hospital and determine the baseline 

perception of the safety culture of the ICUs prior to the introduction of residents on the 

healthcare team. It should be noted that the hospital system spent a significant amount of time 
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in preparation for the transition to a teaching hospital and provided education on a weekly basis 

to all employees over the one-year prior to the start of residency training.  

In this analysis, the researcher examined the change in responses before and after the 

residents’ start date at the hospital. Demographic data for each participant in the CSI were not 

available to this researcher. Data were separated by work area of the hospital only. While no 

biographic data for participants were available, it was assumed that some employees started 

working in the ICUs and some left between administrations of the surveys. Schober and Vetter 

(2018) asserted that the subjects such as the ones in this study who worked in the same area of 

the hospital were “likely more similar to each other than to observations of subjects from 

another cluster” (p. 569) based on the fact that they worked in a common area of the same 

hospital. For purpose of this research study, this researcher provides an analysis based on 

assumption of similarity of the groups due to experiences of working in the same work area of 

the hospital. 

Research Design 

The study of the SCI was a quasi-experimental design in a time-series as described by 

Shadish and colleagues (1979). The data generated over the years of 2018-2021 from an annually 

administered survey to all hospital employees. Identification of the employees was by work unit, 

thus, it was possible to isolate employees assigned to the ICUs of the hospital. The hospital 

became a teaching institution on July 1, 2019, with the introduction of residency physicians in 

training starting rotations in many areas of the hospital, including the ICUs. From the start of 

residency training, residents had rotated in the ICUs daily with the exception of the Neonatal 

Intensive Care Unit (NICU), which had its first residents rotating a year later in July 2020. 

Data Management 

The Press Ganey Employee Engagement Survey is a 75-question survey administered by 

the hospital system annually from mid-June through early July. An outside consultant who 
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administers the survey to the participants and many other hospital systems nationally 

distributed and maintained the survey. The external consultant provided the survey results from 

the years of 2018-2021, identified by work unit area, in Excel format including all 72 questions. 

The common characteristic of the participants in the study was assignment to the same work 

unit. The researcher did not receive any other demographic or identifiable information. The 

researcher removed all responses from subjects who did not meet the criteria of working in an 

ICU area at the major teaching hospital.  

The Employee Engagement Survey questions were divided into several domains: 

Engagement Indicator, Team Index, Leader Index, Safety Culture Index (SCI), Resilience Index, 

and Diversity Index. The SCI includes 19 questions. The researcher removed questions not 

included in the 19-question SCI from each participant’s data set. Data sets for all four years were 

prepared for analysis in SPSS and kept on a password-protected site backed up daily by the 

hospital system. 

Data Cleaning 

The provided data were based on responses on a five-point Likert scale: 1=Strongly 

Disagree; 2=Disagree; 3=Neutral; 4=Agree; 5=Strongly Agree. No items required a reverse 

score. A significant amount of data was missing from the 2018 sample because the hospital did 

not ask all 19 questions from the SCI in the 2018 administration of the survey. There were few 

missing data fields in the data from 2019, 2020, and 2021. Questions not asked or not answered 

by the participant were left as missing values. If a variable was missing, it was not included in 

calculation of the mean score for the relevant subscale. See Appendix D for missing values 

frequencies.  

Measurement Validity and Reliability 

Cronbach’s alpha calculation was used to determine internal consistency of the 

subscales. Table 3 identifies the mean and standard deviation of each subscale group and 
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Cronbach’s alpha for each subscale. Internal consistency of each subscale was very high, with 

Teamwork Climate being the lowest value at .77. Table 4 displays the Pearson correlation used 

to compare consistency between subscales. The subscales demonstrate a high correlation, with a 

moderate correlation of .58 between the teamwork and safety subscales, and a high correlation 

with the total of all subscales and the Safety Climate and Individual Questions group. Pearson 

correlation for each question by subscale is shown in Appendix E. 

 

Table 3 

Descriptive Statistics: Safety Culture Index 

Scale N M SD α 

Safety Climate 9 3.80 .77 .91 

Teamwork Climate 4 3.69 .68 .77 

Individual Questions* 7 3.46 .75 .82 

 Total 19 3.66 .67 .93 

*The individual questions with categories of Care, Resources, Communication, Work-Life 
Balance, Quality & Services, and Engagement consisted of one question each. These seven 
questions were grouped together for this item to determine reliability. 

 
 

Table 4 

Pearson Correlation of Subscales: Safety Culture Index  

Subscale  

Safety  
Climate 

Teamwork 
Climate 

Individual 
Questions* 

Teamwork Climate 0.58 

  

Individual Questions* 0.81 0.63 
 

 
Total 0.94 0.76 0.93 

*The individual questions with categories of Care, Resources, Communication, Work-Life 
Balance, Quality & Services, and Engagement consisted of one question each. These seven 
questions were grouped together to determine reliability. 
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Employee Safety Culture Change Over Time 

Table 5 displays the descriptive statistics for means and standard deviations for each 

subscale of the SCI divided out by year the survey was administered. The Safety Climate score 

includes nine questions; the Teamwork score includes 3 questions; Care, Resources, 

Communication, Work-Life Balance, Quality & Services, and Engagement scores include one 

question each. The question for Care, unasked in the 2018 administration of the survey, was 

added for subsequent surveys, thus a mean and standard deviation are not included in the 

results for 2018. 

 

  



 

 59  

Table 5  

Subscale Descriptive Statistics by Year: Safety Culture Index 

Survey Year 
(Month of Residency) 

Subscale 
 

N 
 

M 
 

SD 
 

2018 
(-12) 

Safety Climate 241 3.60 .87 
Teamwork Climate 241 3.62 .66 
Care 0 -* -* 
Resources 241 2.77 1.27 
Communication 239 2.95 1.10 
Work-Life Balance 241 3.23 1.12 
Quality & Service 240 3.65 .97 
Engagement 241 3.82 .93 

 Total 241 3.47 .70 

2019 
(0) 

Safety Climate 196 3.93 .64 
Teamwork Climate 196 3.73 .67 
Care 196 4.15 .81 
Resources 196 3.23 1.13 
Communication 196 3.33 .95 
Work-Life Balance 195 3.48 .93 
Quality & Service 196 3.84 .80 
Engagement 196 3.90 .78 

 Total 196 3.80 .59 

2020 
(12) 

Safety Climate 223 3.70 .74 
Teamwork Climate 223 3.67 .62 
Care 223 4.05 .93 
Resources 223 2.78 1.33 
Communication 221 3.19 1.01 
Work-Life Balance 222 2.94 1.19 
Quality & Service 223 3.63 .92 
Engagement 223 3.73 .90 

 Total 223 3.60 .64 

2021 
(24) 

Safety Climate 208 4.03 .71 
Teamwork Climate 208 3.75 .78 
Care 208 4.22 .82 
Resources 208 2.60 1.26 
Communication 206 3.38 1.06 
Work-Life Balance 208 3.25 1.12 
Quality & Service 208 3.95 .75 
Engagement 207 3.98 .80 

    Total 208 3.82 .67 

* The question for Care was not asked in the 2018 administration of the survey and added for 
subsequent surveys, thus a mean and standard deviation in 2018 was not available. 
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Figure 3 displays the resulting graph of the total mean for all questions for each year the 

survey was administered with a 95% CI. The year of administration is on the x-axis of the graph. 

Administration of the survey occurred over a three-week period starting in mid-June through 

the first week of July of each year. The vertical line shown on the graph represents the start of 

the first residents in the training programs. The starting mean at 12 months prior to residency 

start was 3.47. A score of 3.0 indicates a perception of safety culture as neutral, while a score of 

above 3.0 indicates a positive perception of safety culture. As the score moves above 3.0, the 

higher the score, the higher perception of safety culture overall. At the start of residency, the 

mean increased to 3.80, demonstrating a positive increase in perceptions of safety culture. The 

scores show a slight decrease after completion of the first year of residency to 3.60 and then 

show an increase at the end of the second year to 3.82. The 95% CI maintains a similar variance 

for each year of administration, indicating consistency in perceptions of the group.  

Analysis of the mean SCI indicates change each year with an upward path in subsequent 

years. The higher relative increase from 2018 to 2019 could be an indication of the one year of 

preparation and education implemented by hospital leadership for all employees in anticipation 

of the start of residency programs. Schein (2017) identified this as the stage of creating the 

environment for change, or the act of unfreezing the current climate within the organization. It 

should be noted that the SCI questions were not fully adopted by the hospital system in 2018. 

The number of questions from this index utilized was 12 out of the 19 used in the three 

subsequent administrations of the survey. While the calculation of mean scores excluded 

missing data, it is possible that the more thorough assessment of safety culture that occurred in 

2019 and later provided more accurate comparison.  
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Figure 3 

Mean Scores by Date: Safety Culture Index 

 

Note. Error Bars show a 95% CI. 

 
 
 

Outcome for Research Question 2 

Research Question 2 was as follows: Do the perceptions of patient safety culture that 

residents bring with them from previous experience in medical school change during the 

beginning years of residency training? To answer this question, the researcher explored the 

results from the Safety Attitudes Questionnaire [SAQ] (Sexton et al., 2006). All residents in the 

training programs were subjects for the study. The residency program started on July 1, 2019, 

with 26 residents: six general surgery residents and 20 internal medicine residents. The first 

group of residents started their first year of a five-year program if they were training in general 

surgery and a three-year program if they were training in internal medicine. Subsequently, 

additional residents started in the program in July of each year with the previous residents 

staying in the program advancing to the next training year of residency. In addition to the new 
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class of general surgery and internal medicine residents starting on July 1, 2020, family 

medicine residents also started, thus the original 26 residents started their second year of 

training in either general surgery or internal medicine, and 38 residents started their first year 

of training in general surgery, internal medicine, or family medicine. On July 1, 2021, the 

previous 63 residents started their second or third year of residency training and an additional 

39 residents started their first year of training in the same three specialties. It should be noted 

that one resident left the program after the first year of training and an additional resident was 

hired to start training in July 2021 to replace the vacated position. 

The residency program had a current Institutional Review Board (IRB)-approved study, 

Longitudinal Evaluation of a New Graduate Medical Education Program (Longitudinal 

Study), that included administering the SAQ along with other survey protocols. This study was 

an extension of the educational goals of the longitudinal study and determined as exempt from 

the Mercer University IRB. Of the 103 residents who participated in the residency training 

program during the study period, 99 consented to participate in the longitudinal study, 

therefore those 99 made up the original sample of this study. Table 6 shows participation rates 

for each administration of the SAQ.  

Each administration of the SAQ was to a specific group of residents at the same point in 

time of their residency training. “Month of residency” indicates the amount of time in months 

that the residents in the administration group had progressed in residency training, with “0” 

representing just prior to starting training and “25” representing the start of their 25th month or 

third year of training. Month of training does not correspond sequentially by calendar date 

because the group representing zero years of training was the group who started in the residency 

program in July of 2021, and the group who completed the survey in their 8th month of training 

started their residency in July 2019. This is a limitation of the study due to the data provided to 

the researcher by the primary investigator of the longitudinal study. At the time of the study, 
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three separate cohorts of residents had started training in the residency programs in a three-

year period. 

 

Table 6 

Sample Size and Response Rate: Safety Attitudes Questionnaire 

 
Administration 

Date 
  

Residency 
Start Date  

Residency Training  
Level Description  

N of  
Participants  

% 
Participation  

June 2021  
(0) 

July 2021 Participating residents were 
scheduled to start training 
on July 1, 2021. This group 
consisted of the third 
residency class that would 
start training on July 1, 
2021. 

36 (39) 92.3 

February 2020  
(8) 

July 2019 Participating residents were 
8 months into their first 
year of training. This group 
consisted of the first 
residency class who started 
training July 1, 2019. 

12 (23) 52.2 

June 2021  
(11) 

July 2020 Participating residents were 
finishing up their last 
month of training in their 
first year. This group 
consisted of the second 
residency class who started 
training July 1, 2020. 

24 (38) 63.2 

July 2021  
(25) 

July 2019 Participating residents had 
just finished their second 
year of training. This group 
consisted of the first 
residency class that started 
July 1, 2019. 

14 (23) 60.1 
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Measures 

The measures were continuous variables for this quantitative study. The dependent 

variables were resident responses on the seven subscales of the SAQ: Teamwork Climate, Safety 

Climate, Job Satisfaction, Stress Recognition, Perceptions of Unit Management, Perceptions of 

Hospital Management, and Working Conditions. The survey question responses were scored on 

a 5-point Likert scale with 5=Agree Strongly, 4=Agree; 3=Neutral; 2=Disagree, 1=Disagree 

Strongly. The independent variables were the dates of administration over year zero of residency 

through the 25th month of residency training. The first survey was administered to the residents 

at year zero of residency training during orientation that occurred in late June prior to the July 1 

start date of residency training.  

In this analysis, the researcher examined changes in responses by the residents in 

relation to the residents’ time in residency training. Table 7 summarizes resident biographical 

information gathered as part of the longitudinal study. In the 2019 cohort, 15 out of 23 residents 

completed the demographics survey; in the 2020 cohort, 38 out of 38 residents completed the 

demographics survey; and in the 2021 cohort, 38 out of 39 residents completed the 

demographics survey. Demographic data from each cohort show somewhat similar makeup of 

each residency class. Schober and Vetter (2018) contended that subjects who work in similar 

areas demonstrate observations “likely more similar to each other than to observations of 

subjects from another cluster” (p. 569). In this case, the residents had not worked together prior 

to starting in the residency program; however, they were similar in that all had finished medical 

school, completed rotations in hospital settings, and taken the same standardized examinations 

required of medical school graduates. Therefore, demographics between the cohorts were 

somewhat similar. Thus, this researcher provides an analysis based on assumption of similarity 

of the groups. 
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Table 7 

Resident Demographics by Cohort 

 Resident Group Start Date 

Demographic July 2019 N(%) 

 

July 2020 N(%) July 2021 N(%) 

 

 

 

Gender 
Male 8(53) 20(53) 19(50) 

Female 6(40) 18(47) 19(50) 

No answer 
  

1(7)    

Age Range (years) 26-37 24-37 26-52 

Medical School 
 
  

United States 13(57) 17(45) 12(31) 

International 10(43) 21(55) 27(69) 

Hometown 

United States 11(73) 27(73) 24(63) 

International 4(27) 10(27) 14(37) 

Marital Status 

Never married 10(67) 22(58) 23(61) 

Married 3(20) 15(39) 12(32) 

Divorced 1(7) 1(3) 3(8) 

Race/Ethnicity 

Asian 3(21) 9(24) 13(34) 

Black/African 
American 

0(0) 6(16) 9(24) 

Hispanic or Latino 1(7) 5(13) 5(13) 

Native Hawaiian or 
Other Pacific 
Islander 

0(0) 0(0) 0(0) 

White/Caucasian 11(79) 18(47) 11(29) 

No answer 1(7) 0(0) 0(0) 

Children in Household    

No children 13(93) 33(87) 31(81) 

Children under 18 1(7) 5(13) 6(16) 

Children above 18 0(0) 0(0) 1(3) 

No answer 1(7) 0(0) 0(0) 
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Research Design 

The study of the Safety Attitudes Questionnaire was a quasi-experimental design in a 

time-series as described by Shadish et al. (1979). The data generated over four administrations 

of the survey with the 2019 cohort taking the survey at 8 and 25 months of residency training; 

the 2020 cohort taking the survey at 11 months of residency training; and the 2021 cohort taking 

the survey during orientation at 0 months of residency training. Each resident received a 

number so data could be de-identified, as well as a Canvas login by the administrator of the 

study. Each resident completed the survey in the de-identified Canvas module, and results were 

extracted from Canvas into SPSS for analysis. The provided data were kept on a password-

protected site backed up daily by the hospital system. 

The Safety Attitudes Questionnaire is a 36-question survey divided into six subscales: 

Safety Climate, Teamwork Climate, Job Satisfaction, Perceptions of Management, Working 

Conditions, and Stress Recognition. See Appendix B for survey questions included in the 

analysis. 

Data Cleaning 

The data were provided based on responses on a five-point Likert scale: 1=Strongly 

Disagree; 2=Disagree; 3=Neutral; 4=Agree; 5=Strongly Agree. Two items required reverse 

scoring: Teamwork 2 and Safety Climate 11. There were some missing data fields for each survey 

question. The range of missing data was from a low of 2.3% and a high of 20.5% (see Appendix 

F). It was observed that some participants selected the same score for every question, even 

reverse scored items. This researcher hypothesized that this may indicate some survey fatigue, 

as they were filling out multiple surveys in one sitting. Some participants answered “NA” to 

many or all questions, with a higher rate at month zero. This may be due to participants either 

not feeling confident to assess the culture early in their training or not wanting to disclose their 

true perceptions. Some failed to answer the questions regarding perceptions of unit 
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management. This may be due to the question protocol layout, which has questions for unit 

management separate from the other questions, or participants were unclear about what 

represented their “unit” management versus their “hospital” management. Questions scored 

with “NA” or left blank were not calculated into the final mean scores. 

Measurement Validity and Reliability 

Cronbach’s alpha calculation was used to determine internal consistency of the SAQ 

subscales. Table 8 identifies descriptive statistics for subscale group and Cronbach’s alpha for 

each subscale. Internal consistency of each subscale is very high. Job Satisfaction has the highest 

correlation (.95), and Stress Recognition is the lowest (.82).  

 

Table 8 

Descriptive Statistics: Safety Attitudes Questionnaire  

Scale N M SD α 

Teamwork Climate 6 4.32 .68 .85 

Safety Climate 7 4.19 .70 .87 

Job Satisfaction 7 4.40 .79 .95 

Stress Recognition 4 3.74 .86 .82 

Perceptions of Unit Management 5 4.15 .89 .93 

Perceptions of Hospital 
Management 

5 4.20 .77 .91 

Working Conditions 4 4.24 .81 .87 

 Total 38 4.19 .60 .96 

 

Pearson correlation was used to compare consistency between subscales, as shown in 

Tables 9. The subscales demonstrate a high correlation in some subscale comparisons, like Job 

Satisfaction and Safety (.84) and Perceptions of Hospital Management and Perceptions of Unit 

Management (.86). Lower correlations between subscales were Working Conditions and Stress 
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Recognition, and Perceptions of Unit Management and Stress Recognition, .14 and .18 

respectively. Pearson correlation for questions in each subscale is in Appendix G.  

 

Table 9 

Pearson Correlation of Subscales: Safety Attitudes Questionnaire 

Subscale 
Teamwork 

 
Safety 

 

Job  
Satisfaction 

Stress 
Recognition 

Safety Climate 0.82    

Job Satisfaction 0.72 0.84   

Stress Recognition 0.21 0.28 0.20  

Perceptions of Unit Management 0.72 0.70 0.63 0.18 

Perceptions of Hospital 
Management 

0.69 0.71 0.63 0.26 

Working Conditions 0.61 0.62 0.66 0.14 

 Total 0.87 0.92 0.83 0.33 

Subscale 

 
 

Perceptions of 
Unit 

Management 

Perceptions of 
Hospital 

Management 

Working  
Conditions 

 

Safety Climate    

Job Satisfaction    

Stress Recognition    

Perceptions of Unit Management    

Perceptions of Hospital 
Management 

0.87   

Working Conditions 0.69 0.70  

 Total 0.87 0.88 0.76 

 
 

Resident Safety Culture Change Over Time 

Table 10 displays the descriptive statistics for mean and standard deviation for each 

subscale of the SAQ divided out by year of residency training. Figure 4 shows the results of the 

total mean for all questions with a 95% CI. The year of residency training is on the x-axis of the 
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graph. The survey was administered to residency groups at 0 months, 8 months, 11 months and 

25 months into their residency training. A score of 3.0 indicates a perception of safety culture as 

“neutral” while a score of above 3.0 indicates a positive perception of safety culture. As the score 

moves above 3.0, the higher the score, the higher perception of safety culture overall. As stated 

in prior discussion, one limitation of the study was that the groups who were administered the 

survey were residents starting at different points in time during the first two years of residency 

training. The groups are assumed to have some similarity to one another due to all participating 

in medical school training and the demographic makeup of the groups being similar.  
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Table 10 

Descriptive Statistics by Month of Residency Training: Safety Attitudes Questionnaire 

Month of Residency Subscale N M SD 

0 Teamwork Climate 30 4.72 .40 

Safety Climate 30 4.60 .38 

Job Satisfaction 34 4.92 .24 

Stress Recognition 36 3.81 .82 

Perceptions of Unit Management 26 4.70 .52 

Perceptions of Hospital 
Management 

27 4.73 .39 

Working Conditions 34 4.78 .42 

 Total 36 4.59 .31 

8 Teamwork Climate 12 4.41 .40 
Safety Climate 12 4.25 .52 

Job Satisfaction 12 4.60 .42 
Stress Recognition 12 3.75 .72 
Perceptions of Unit Management 8 3.89 1.26 
Perceptions of Hospital 
Management 

11 4.24 .70 

Working Conditions 11 4.32 .73 

 Total 12 4.22 .34 

11 Teamwork Climate 24 4.00 .75 
Safety Climate 24 3.73 .77 
Job Satisfaction 24 3.82 .94 
Stress Recognition 24 3.79 .95 
Perceptions of Unit Management 24 3.74 .79 
Perceptions of Hospital 
Management 

24 3.76 .84 

Working Conditions 24 3.71 .80 

 Total 24 3.79 .66 

25 Teamwork Climate 14 3.94 .79 
Safety Climate 14 4.05 .79 
Job Satisfaction 14 3.96 .72 
Stress Recognition 14 3.43 .91 
Perceptions of Unit Management 6 3.77 .92 
Perceptions of Hospital 
Management 

13 3.85 .66 

Working Conditions 14 3.75 .78 

 Total 14 3.83 .58 
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Figure 4 

Resident Total Mean Score: Safety Attitudes Questionnaire 

 
Note. Error Bars show a 95% CI. 

 
 
 

Analysis of the mean SAQ scores by month of residency indicates a change at each 

interval with very high perceptions of safety culture at the start of residency at 4.59. These 

perceptions decline at the 8th month to 4.22 and 11th month to 3.79 before moving more positive 

at the 25th month to 3.83. The CI of 95% also widens from a narrower range at the start of 

residency to a wider range into the 11th and 25th months. This may indicate that residents 

entered training with more consistent perceptions of positive safety culture of the hospital either 

from initial perceptions from interviewing and orientation at the hospital or perceptions they 

brought with them from medical school training. As the residents spent time in the hospital 

setting, their perceptions of safety culture appeared to become more varied. Kim (2001) 

explained this phenomenon as deculturation, a time when the individual integrating into a new 
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culture is unlearning some old ideas and trying new cultural elements in order to adapt to the 

environment.  

While additional longitudinal study is required to confirm these findings and the 

development of a pattern, the mean safety culture perceptions at one and two-year intervals 

appear to be more similar to employee perceptions than the first year of residency. Further 

study would assist in determining if this is a decrease or start in leveling out of perceptions.  

Outcome for Research Question 3 

Research Question 3 was as follows: When residents enter an established patient safety 

culture in a hospital system, do resident attitudes and behaviors adapt to meet the cultural 

norms previously established in the hospital system? ICU employees and the residents starting 

in the teaching hospital did not take the same survey, as would have been ideal to make a side-

by-side comparison of employee and resident perceptions over time. Nevertheless, some 

analysis is possible under some assumptions. The researcher identified questions from each 

scale that are similar. Table 11 displays selected questions. Similar questions from each survey 

fell into the subscales of Safety Climate, Teamwork Climate, and Working Conditions.  

The common questions from the Safety Climate subscales included questions focusing 

on the handling of medical errors in the unit, specifically employee safety in reporting error, 

reported errors leading to positive change, and encouragement to report by team members. Also 

included in the common Safety Climate questions was whether the participant felt comfortable 

with family, friends, or themselves being treated in the unit. Questions from the Teamwork 

Climate subscales that were common focused on effective teamwork in the area, including 

physicians and nurses working well together, support from the team to provide patient care, and 

resolving disagreements in the unit based on what is best for the patient. The two common 
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questions around Working Conditions asked if the unit was adequately staffed for the volume of 

patients.  

 

Table 11 

Similar Survey Questions Between Scales 

Scale Safety Attitudes Questionnaire (SAQ) Safety Culture Index (SCI) 

Safety Climate Medical errors are handled 
appropriately in this clinical area. 

I can report patient safety 
mistakes without fear of 
punishment. 

In this clinical area, it is difficult to 
discuss errors. [reverse scored] 

In my work unit, we discuss 
ways to prevent errors from 
happening again. 

The culture in this clinical area makes it 
easy to learn from the errors of others. 

Mistakes have led to positive 
changes here. 

I am encouraged by my colleagues to 
report any patient safety concerns I may 
have. 

I feel free to raise workplace 
safety concerns. 

I would feel safe being treated here as a 
patient.  

I would recommend this 
organization to family and 
friends who need care. 

Teamwork 
Climate 

Disagreements in this clinical area are 
resolved appropriately (i.e., not who is 
right but what is best for the patient). 

Employees will freely speak 
up if they see something that 
may negatively affect patient 
care. 

I have the support I need from other 
personnel to care for patients. 

My work unit works well 
together. 

The physicians and nurses here work 
together as a well-coordinated team. 

There is effective teamwork 
between physicians and 
nurses at this hospital. 

Working 
Conditions 

The levels of staffing in this clinical area 
are sufficient to handle the number of 
patients. 

My work unit is adequately 
staffed. 
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Measures 

The measures in this study were continuous variables from the SCI administered to 

hospital employees in the ICU and the SAQ administered to the residents. The researcher 

determined common elements from each survey were Safety Climate, Teamwork Climate and 

Working Conditions. As discussed in previous sections of this chapter, surveys were 

administered and analyzed together to compare results. The SCI was administered one year and 

at the start of residency training, as well as one and two years after the start of residency 

programs. The SAQ was administered to residents at the beginning of their residency training (0 

months), and at 8 months, 11 months, and 25 months after the start of residency training.  

Measurement Validity and Reliability 

Pearson correlation was used to compare consistency between subscales of common 

questions and the remaining subscale questions to assess consistency between separate survey 

subscales. Table 12 displays correlations between similar items. 

 

Table 12 

Pearson Correlation of Similar Survey Questions: Safety Culture Index and Safety Attitudes 
Questionnaire 

Items 
 
 
 

Common  
Safety  
Items 

 

Common 
Teamwork 

Items 
 

Common  
Work 

Conditions  
Items 

Other 
Safety 
Items 

 

Other 
Teamwork  

Items 
 

Common Teamwork Items 0.64       

Common Work Condition 
Items 

0.38 0.29      

Other Safety Items 0.72 0.54 0.48    

Other Team Items 

Other Work Conditions Items 

0.49 

0.68 

0.57 

0.65 

0.37 

0.59 

0.57 

0.59 

 

0.57 
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A comparison of similar safety questions and the remaining safety questions shows a .72 

correlation, which demonstrates high correlation. Since there is a high correlation between the 

common safety questions and the remaining questions, it can be assumed that there is a high 

correlation between the two subscales for comparison: Safety Climate from the SCI and Safety 

Climate from the SAQ. A comparison of similar Teamwork Climate items and other teamwork 

items resulted in a correlation of .57. This correlation is not as high as the safety climate 

correlation, as it falls between .3 and .7, which indicates a moderate correlation. Similarly, the 

Work Condition items, which paired one item from Work Conditions from the SAQ and one 

item from Resources in the SCI, compared to the other work condition items indicated a 

correlation of .59. This shows moderate correlation. 

Employee and Resident Safety Culture Change Over Time 

Table 13 shows a comparison of mean and standard deviation from the Safety Climate, 

Teamwork Climate, Working Conditions/Resources subscales from each survey, and the mean 

and standard deviation for the total common items from both surveys. This information is 

separated by the month of residency start and the two analysis groups of employees and 

residents.  
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Table 13 

Descriptive Statistics for Similar Subscales: Safety Culture Index (SCI) and Safety Attitudes 
Questionnaire (SAQ) 

Month of 
Residency 

Group 
 

Subscale 
 

N 
 

M 
 

SD 
 

-12 Employees Safety Climate 230 3.60 .87 

Teamwork Climate 230 3.62 .66 

Working Conditions/Resources 230 2.78 1.27 

 Total 230 3.71 .62 

0 Employees Safety Climate 196 3.93 .64 

Teamwork Climate 196 3.73 .67 

Working Conditions/Resources 196 3.23 1.13 

 Total 196 3.96 .57 

Residents Safety Climate 30 4.60 .38 

Teamwork Climate 30 4.72 .40 

Working Conditions/Resources 5 4.80 .27 

 Total 31 4.65 .38 

8 Residents Safety Climate 12 4.25 .52 

Teamwork Climate 12 4.41 .40 

Working Conditions/Resources 12 4.77 .39 

 Total 12 4.28 .40 

11 Residents Safety Climate 24 3.73 .77 

Teamwork Climate 24 4.00 .75 

Working Conditions/Resources 19 4.62 .72 

 Total 24 3.75 .74 

12 Employees Safety Climate 304 3.79 .75 

Teamwork Climate 304 3.68 .66 

Working Conditions/Resources 304 2.72 1.32 

 Total 304 3.83 .60 

24 Employees Safety Climate 127 4.02 .71 

Teamwork Climate 127 3.79 .78 

Working Conditions/Resources 127 2.65 1.26 

 Total 127 3.93 .64 

25 Residents Safety Climate 14 4.05 .79 

Teamwork Climate 14 3.94 .79 

Working Conditions/Resources 14 4.16 .76 

 Total 14 3.89 .70 
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Comparison of Employee and Resident Perceptions on Similar Questions 

Figure 5 shows a comparison of the means of the similar questions from the SAQ and 

SCI surveys of Safety Climate, Teamwork Climate and Working Conditions/Resources. This 

analysis shows means with a 95% CI from the common questions of the SCI for staff and the 

SAQ for residents. A participant score of 4 “Agree” and 5 “Strongly Agree” indicate a positive 

perception of safety culture for both surveys (Press Ganey, 2013; Sexton et al., 2006). Scores 

from both employees and residents indicated a positive safety culture overall. The culture of the 

hospital increased during the one year prior to residents starting at the hospital and 

subsequently declined after the first year.   

The 95% CI of the employees is relatively small, indicating little variance in the 

perceptions of the ICU employees. Resident scores started at a very high level with a higher 

variance than employees, but relatively low variance compared to scores at 8, 11, and 25 months 

into the residency program. This is consistent with the theory of cultural adaptation (Kim, 2001) 

where the residents, new to the system, enter with perceptions from their previous medical 

school environments and exposure to the hospital system they have received through their 

limited experience during the interview process and orientation. The variance in scores showing 

in the 8th, 11th and 25th months of residency shows evidence of the residents working through 

the enculturation process. The mean appears to begin to level between the 11th and 25th month, 

but this is not clear using the current data. More data is necessary to determine if the level 

remains relatively consistent or demonstrates further changes with additional time in training. 
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Figure 5 

Mean Scores of Similar Questions: Safety Culture Index (SCI) and Safety Attitudes 
Questionnaire (SAQ) 

  
Note. Error Bars show a 95% CI. 
 
 
 
Comparison of Employee and Resident Perceptions of Safety Climate 

Figure 6 shows the mean scores from the Safety Climate surveys of the CSI and SAQ. The 

results are similar to the overall means and exhibit similar results, with employees showing an 

overall increase in positive safety culture from one year before to two years after residency start. 

The variance shown by the 95% CI shows that employees in the ICUs have general agreement of 

the safety climate compared to the residents. This indicates little variance in the employee group 

at each administration of the survey and demonstrates attitude change following a similar path 

to the stages of change identified by Schein (2017). The start of residency programs created a 
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motivation to change by unfreezing the current culture and teaching new ideas and new 

meanings for old ideas. This opened a path for employees to develop new standards of the 

organizational culture and work toward internalization (Schein, 2017).  

 

Figure 6 

Mean Scores of Safety Climate Subscales: Safety Culture Index (SCI) and Safety Attitudes 
Questionnaire (SAQ) 

  

Note. Error Bars show a 95% CI. 
 
 

Residents started at the hospital with a high perception of the safety climate that may reflect 

perceptions brought from their past culture of medical school or other hospital experiences and 

their first impressions from visiting, interviewing, and orientating to the new hospital. Over the 
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course of the first year of residency, perceptions of the residents remained positive but declined 

to come close to the same perceptions of the employees at the first year and second year mark. 

In contrast to the employees, residents demonstrated higher variability of scores over time, 

which is consistent with the theory of cross-cultural adaptation and organizational theory 

demonstrating the exploration of new thoughts, ideas, and standard practices to move toward 

enculturation. If additional surveys were performed in later months of residency, more 

information would indicate whether the residents start to reach consensus. 

Comparison of Employee and Resident Perceptions of Teamwork Climate 

Figure 7 shows the comparison of Teamwork subscales of the SCI and SAQ for 

employees and residents respectively. The teamwork climate subscale demonstrated similar 

results as the previous figures one year before the residency program started and similar results 

for the residents at the start of residency, but the residents maintained a higher perception of 

the teamwork climate over the employees at the one-year and two-year intervals. Again, the 

variance is still high in the resident group, but it appears that there is increased variance at the 

two-year point for employees. This may indicate something that occurred in the system that is 

working to change teamwork climate over the previous period. This increased variance is also 

seen at the 25th month for residents, and the variance is at the highest in this month, consistent 

with some occurrence that might have changed the teamwork climate. 
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Figure 7 

Mean Scores of Teamwork Climate Subscales: Safety Culture Index (SCI) and Safety Attitudes 
Questionnaire (SAQ) 

 

Note. Error Bars show a 95% CI.  
 
 
 
Comparison of Employee and Resident Perceptions of Working Conditions 

Figure 8 shows the means of the Working Conditions subscales of the SAQ and the 

Resources subscales of the SCI. The results of this comparison are not consistent with the results 

of the other subscales and total scores. Resident perceptions of working conditions are in the 

“Agree” and “Strongly Agree” ranges, while employee responses are lower, in the “Neutral” or 

“Disagree” ranges. It is not clear why this may be the case, but the variance in the 95% CI is less 

similar for the employees as other comparisons, indicating that the staff are overall in 

agreement with the questions.  
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Figure 8 

Mean Scores of Working Conditions and Resources Subscales: Safety Culture Index (SCI) and 
Safety Attitudes Questionnaire (SAQ) 

 
Note. Error Bars show a 95% CI.  
 
 
 

While residents in other subscales were less consistent, they appear to show more 

agreement in this subscale. Items from the SAQ Working Conditions subscale ask questions 

about adequate staffing levels, appropriate supervision, and amount of training for new staff. 

Only one of these questions is similar to the single question for the Resources subscale for the 

SCI (adequate staffing), and the correlation of the questions is .59, showing moderate 

correlation. While both groups were asked about staffing levels, thus creating the opportunity 

for the researcher to make comparisons, residency and employee processes in the area of 

working conditions are very different, as is their hierarchy of supervision.  
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Summary 

Results from this study support the hypothesis that resident attitudes of safety culture 

changed from the start of residency programs and adapted to meet the attitudes of safety culture 

by the employees. According to survey responses of similar subscales, this intersection occurred 

before the 11th month of residency. Comparisons of the safety climate subscale also 

demonstrated a similar pattern, where the intersection was before the 11th month. The 

teamwork climate remained lower from the perspective of the employees and reached 

intersection around the 24th month, but resident perspectives were more variable. Employee 

perceptions showed low variability between participants, demonstrating an established culture 

with employees. 

Results for Research Question 1 indicate that the introduction of residency training 

changes employee perceptions of safety culture in the ICU setting. The data in this study showed 

that employees in the ICU perceived improved safety culture over the year prior to residents 

starting in the hospital, decreased slightly over the first year of training, then rose slightly to 

meet the perceptions at the start of the residency program. Changes in safety culture did not 

change as much as resident change; however, the data show some movement. Continued study 

over additional years from the start of the residency would be beneficial to understand the 

overall change and sustainability of improvement. 

Results for Research Question 2 indicate that resident perceptions of safety culture 

changed from their perceptions at the start of the program to the first two years of residency. 

The data revealed that residents started at the hospital with very positive perceptions of the 

safety culture of the hospital, and over time, their perceptions became a little less positive and 

closer in alignment with hospital staff perceptions, which fell in the neutral to slightly positive 

range.  
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Results for Research Question 3 indicate that residents adapted their perceptions of 

safety culture towards the perceptions of the staff. While staff perceptions did positively increase 

just prior to the start of residency, positive perceptions declined some after the first year and 

then increased in the second year. Additional data for future years would help to determine if 

the safety culture remained constant or continued to change. Compared to the residents, 

employee change was smaller, and the ICU staff showed less variance in their perceptions at 

each interval, consistent with organizational culture theory with the introduction of new 

education and processes (Schein, 2017).  

The results from the overall study confirmed the hypothesis of the researcher. This small 

case study of one hospital setting and the impact of the safety culture prior to residents starting 

at the institution can provide some insight to other hospitals who want to start residency 

programs. Resident training occurs at the front line of patient care, and residents interact with 

hospital employees as part of the interdisciplinary team. Implications from this study may assist 

other hospitals to develop interventions and educational programs that integrate hospital and 

residency program patient safety and quality initiatives to improve safety culture in the ICU and 

other patient care areas.  
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CHAPTER 5 

DISCUSSION, IMPLICATIONS, AND RECOMMENDATIONS 

The purpose of this research study was to evaluate changes in patient safety culture upon 

the introduction of resident physicians in the ICUs of a new teaching hospital. The researcher 

analyzed data that presented the perceptions of employees working in the ICUs at intervals 

before and after the start of new residency programs in a hospital that had not previously had 

residents. The researcher also examined the perceptions of residents prior to starting the 

program and at multiple intervals after starting residency to see how their perceptions changed 

over time and how their perceptions compared to employees in the ICUs. Little research is 

available in the current literature about the impact of residency training on hospital safety 

culture in a new teaching hospital in the current literature. Therefore, this study contributes 

scholarship to the medical education literature.  

This chapter presents a discussion of the results presented in Chapter 4. The chapter 

begins with a summary of the study, followed by discussions of the results of data analysis and 

the findings for the research questions. Next is a discussion of the limitations of the study, 

leading to an in-depth discussion of the implications of the study findings. The chapter closes 

with recommendations for further studies and the researcher’s final thoughts. 

Summary of the Study 

This case study of one hospital that started residency programs for the first time in July 

2019 addressed three research questions. Research Question 1 was as follows: Does the 

introduction of residency training change employee perceptions of safety culture in the ICU 

setting? Research Question 2 was as follows: Do the perceptions of patient safety culture that 

residents bring with them from previous experience in medical school change during the 

beginning years of residency training? Research Question 3 was as follows: When residents 

enter an established patient safety culture in a hospital system, do their attitudes and behaviors 
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adapt to meet the cultural norms previously established in the hospital system? To address these 

research questions, the researcher used legacy data previously collected at the hospital to obtain 

employee and resident perceptions of safety culture at multiple intervals. 

ICU employees completed the Safety Culture Index (SCI) questions as part of the 

Employee Engagement survey yearly in mid-June through early July. The researcher analyzed 

results from the survey for 2018-2021 to look for changes in perceptions in safety culture before 

residents started in the hospital on July 1, 2019. Residents starting in the two years of the 

residency program completed the Safety Attitudes Questionnaire (SAQ) at 0 months, 8 months, 

11 months, and 25 months of residency training. The researcher analyzed the results to see if 

there were changes in resident perceptions of safety culture, and then the researcher compared 

the results to the employee perceptions at matching intervals. The findings present an analysis 

of one program and explore changes in safety culture that can provide an example of how 

residents can become change agents in a hospital system. 

Discussion of Findings 

Employee perceptions of safety culture in the ICU of the hospital did change when 

residents started at the institution. The data showed an increase in positive perceptions of safety 

culture from one year prior to the start of residency to the start date of the programs, then an 

overall increase at the end of two years after the introduction of residents. Employees in this 

study received education and support from hospital leadership through sharing of the vision of 

the residency programs, education about residency structures, and expectations prior to 

residents starting in the hospital.  

During the one year leading up to the residency start date, the hospital implemented a 

very structured readiness education program that held leaders accountable for teaching 

employees about residency training and the residents’ role with patients and on the healthcare 

team. This may have influenced the change in culture demonstrated over one year prior to the 
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start of the residency programs, which reinforces the need to reduce learning anxiety to 

minimize resistance to change as discussed by Schein (2017). Analysis of the study data prior to 

residency start can be interpreted as culture change through employee readiness. Over the 

three-year period, perceptions of safety culture by the employees in the ICU increased to more 

positive perceptions by the end of the second year of residency training. This is an important 

finding and demonstrates that residency training being introduced in the area had a positive 

impact on the overall safety culture in the ICUs.  

Study results for the employees demonstrated a confidence interval of 95% that indicated 

small variance in scores. Schein (2017) explained that the theory of organizational culture 

perceives that individuals in an established culture share a common set of values, beliefs, and 

underlying basic assumptions. The small variation in scores for each subscale is evidence of a 

strong and established safety culture in the ICU in the study hospital. The confidence interval 

widens slightly at the end of the second year of residency training. This could indicate that some 

cultural assumptions were beginning to change due to the addition of residents (or other 

unknown factors). 

Resident perceptions of safety culture at the start of residency were rated as very positive 

then declined over the course of the first year of residency, although they remained positive. At 

the end of the second year of training, resident perceptions remained the same as the first year. 

Kim (2001) defined adaptation to a new environment as a process of losing some past 

perceptions (i.e., medical school) and adopting new ones through interactions in the new 

environment. This is an example of deculturation of previous viewpoints and enculturation of 

new ideas learned from staff and faculty in the current hospital, consistent with the theory of 

cross-cultural adaptation. New ideas are not added to previous perceptions; instead, a process of 

unlearning some old perceptions occurs as new cultural concepts are adopted (Kim, 2001). 
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At the start of training, residents showed a small variance in scores. This may indicate a 

more consistent set of perceptions held by residents as they enter residency as a result of their 

medical school training, more consistent outcomes that are taught in medical education, and 

then a broadening of perceptions and interpretations of the safety culture of the system as they 

move towards enculturation into the hospital culture. Consistent with enculturation, residents 

may be evaluating new cultural concepts over time and trying out new processes to enculturate 

into their new environment, showing fewer consensuses in perceptions of safety culture at the 

end of the second year.  

When comparing employee and resident perceptions based on similar questions asked in 

both surveys, employees rated the safety culture lower than residents at the start of the program. 

Over time, resident perceptions of the safety culture decreased and met the mean scores of the 

employees at about the 11-month of residency training. Resident and employee mean scores 

increased at the 24- and 25-month intervals at a similar rate. While the CI of the employees 

appeared to remain the same over the survey period, resident intervals widened, indicating 

some changes as part of the enculturation process. This may be consistent with the theory of 

cultural adaptation where the residents, new to the system, enter with perceptions from their 

previous medical school environments and exposure to the hospital system they have received 

through their limited experience during the interview process and orientation. As the residents 

proceed in their training, more variance is shown, as well as a drop in perceptions of safety 

culture over time. This may be due to Kim’s (2001) theory that individuals introduced into a new 

culture, as they learn and process new ideas and concepts, begin to deculturize previous ideas 

and enculturate towards the perceptions of the new culture (Kim, 2001). 

The variance shown in the 95% CI reveals that the employees had a relatively consistent 

view of safety culture and their perceptions changed over time, but the low variation in scores 

remained consistent, indicating a very well-developed culture endured some change through the 



 

 89  

group as they worked to integrate the residents into the environment and establish new 

processes and ideas. Schein (2017) described this as working toward internalization of 

something new to the environment. While the resident perceptions did decline, they moved 

closer to the perceptions of the employees while improving the employee scores in a positive 

direction. It could be shown that in some ways they adapted to meet employee perceptions 

around the 11th or 12th month, then worked cooperatively to move both scores up together. Kim 

(2001) expressed this as the idea that new individuals to the culture adapt many ideas to the 

values and processes of the new culture but keep some identity from their past culture and 

integrate some form of idea or process that they brought with them, thus improving to a slightly 

better self. This process is evident in both the residents’ attempt to meet the employees where 

their perceptions were and then employing some sense of their previous conceptions to 

positively increase the employee perceptions. The result is a subtle change, but it is consistent 

with the conceptual model that the end result is not exactly where the group culture started 

(Kim, 2001).  

Comparison of resident and employee scores on Safety Climate subscales were very 

similar to the overall common questions comparison; however, comparison of teamwork 

subscales and Working Conditions and Resources subscales demonstrated variance between 

residents and employees. On the Teamwork Climate subscales, comparison of items showed that 

residents overall were more positive about teamwork than were employees in the first and 

second year of the residency programs, although results at months 24 and 25 indicate it is likely 

that, if the survey was administered in year three and the current pace is maintained, 

perceptions may become closer. As residents and employees continue to work in 

interdisciplinary teams, the results may show that teamwork perceptions could continue to 

improve over time. Working Conditions and Resources subscales remained relatively far apart 

in mean scores between residents and employees. This may be due to the limited amount of 
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questions from each scale and the single common question between the surveys regarding 

adequate staffing in their area. Residents and employees have a different supervision structure 

that may mean these questions are not a fair comparison.  

Limitations Due to the Impact of Covid-19 

Results from this research study demonstrate a case study of one community hospital at 

the start of residency programs. Limitations in the number of residents and the assumed 

homogeneity of the survey sample may limit implications from the results. However, one 

significant limitation of the study was the historical period in which the data collection occurred. 

The first sets of data gathered in 2018, 2019, and early 2020 were the period just prior to the 

worldwide pandemic of Covid-19. Data in later 2020 and 2021 were collected during the 

pandemic, which could have influenced perceptions of safety culture at the hospital by staff and 

residents due to the critical and pervasive nature of the pandemic and the impact on hospital 

employees and providers, including residents. Press Ganey (2021) reported a drop in national 

scores on the SCI in 2020 compared to scores from 2017 to 2019, specifically Resources and 

Teamwork subscales. This is consistent with data from this study, where teamwork and 

resources subscales had the greatest separations in perceptions between employees and 

residents. It is impossible to separate changes in safety culture due to the pandemic and changes 

due to residency program implementation. Press Ganey (2021) noted that the pandemic caused 

stress to safety cultures in healthcare organizations, and safety culture outcomes were affected 

nationally.  

Of note from these study results, after a small decrease in the overall Safety Culture 

Index in 2020, the score was still higher than one year prior to residency training, reaching its 

highest point during the three-year period in 2021. While Press Ganey (2021) reported national 

scores dropped to below the 2018 and 2019 overall scores, results from the survey at this 

hospital did not decrease below 2018 scores. These results are a good sign of the stability of the 
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safety culture and possibly the impact that the residency programs have had. Whether this is 

truly a result of residents on the healthcare team or other factors is unknown. Qualitative 

interviewing and focus groups would likely offer clarity on this topic. 

One study published by Denning and colleagues (2020) assessed changes in safety 

culture before and after the pandemic of 1,580 physicians, nurses, and other clinical staff in 

London, United Kingdom health systems. Denning et al. (2020) found an increase in 

perceptions of safety from physicians overall from the 2017 baseline to the 2020 Covid-19 

cohort, but nursing perceptions of safety climate were lower in 2020 than the baseline, with 

other subscales like Working Conditions, Job Satisfaction, Teamwork, and Stress Recognition 

remaining the same as the baseline. Findings from this researcher’s analysis of hospital data are 

not consistent with the results of Denning et al.’s (2020) study. Results from this hospital 

indicate that overall safety culture baseline data from 2018 showed an increase in safety culture 

of employees in 2020 and another increase in 2021. Subscales of Teamwork Climate from this 

hospital increased slightly from 2018 to 2020 but Engagement dropped from 2018 to 2020. 

Further study on the impact of Covid-19 in the hospital system would be beneficial to 

understand the factors surrounding these results. 

Implications 

Since the early 2000s, with the increased visibility to the incidence of medical errors 

leading to patient harm, hospital systems and their accrediting agencies have worked towards a 

goal of “zero harm” in patient care (JCAHO, n.d.). Positive safety culture has an impact on 

patient safety practices and quality improvement initiatives (Campione & Famolaro, 2018). 

Some organizations are utilizing patient safety culture assessments to assist in their work to 

improve patient safety (Alsalem et al., 2018; Mannion et al., 2009; Sexton et al., 2011). This 

study’s demonstration of change in employee safety culture with the introduction of residency 

training can provide insight on the impact that residents can have on the safety culture of a 
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hospital. Medical educators have emphasized the importance of integrating residents into the 

framework of the hospital safety culture and the opportunity for teaching hospitals to seek 

insight from residents to improve patient safety (Jagsi et al., 2005; Jones, 2014). The 

improvement in safety culture in the ICU shown in this study has demonstrated the impact of 

residents in the ICU and their ability to improve the overall culture. Hospitals with residency 

programs may seek to integrate residents more into hospital initiatives to improve safety culture 

in the hospital setting. Residents in this study had a very positive view of the teamwork climate, 

with means scores between 4.00 and 4.72, while employees in the ICU had a lower view of 

teamwork climate in their area, with mean scores between 3.62 and 3.79. This reveals some 

improvement after resident introduction and at the two-year point. While other factors 

inevitably influence the teamwork culture of employees in the ICU, residents may provide 

helpful insight as members of the healthcare team. 

Patient Safety Culture 

Other studies support the findings of this research. In a study of 10 hospitals, with 926 

residents and 18,815 staff, Bump et al. (2017) compared residents and staff perceptions of safety 

culture in 12 different domains. The researchers found overall that residents had similar to more 

positive perceptions than staff. Residents had higher scores in the area of teamwork within units 

and actions promoting patient safety. They demonstrated lower scores from staff in the areas of 

feedback and communication about error, frequency of event reporting, and overall perceptions 

of patient safety similar to these findings in a new teaching hospital. Bump and colleagues’ 

study, conducted in an existing teaching hospital, revealed small differences between staff and 

resident perceptions of safety culture. These scores may facilitate projection of possible results 

of staff and resident perceptions as the new teaching hospital becomes more experienced in 

residency education. Results of the Bump et al.’s (2017) research are comparable to this 

researcher’s findings of similar perceptions with one and two years from the start of residency 
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training, although teamwork climate did show positive perceptions from residents and neutral 

to negative perceptions from staff. 

Other studies of safety culture conducted in the ICU setting focused on residents and 

physicians. Gomides and colleagues (2019) found physicians scored higher on teamwork climate 

and job satisfaction scales of the SAQ than did ICU nurses and nursing technicians. Bump et al. 

(2015) administered a survey to 1,337 residents and fellows in 50 training programs at 10 

hospitals and found that residents and fellows had an overall lower perception of patient safety 

culture on the Hospital Survey on Patient Safety Culture than the national database of practicing 

providers. While this researcher’s study did not include providers, a possible extension of this 

study would be to compare physician perspectives to the gathered resident and employee data. 

This study and others on patient safety culture may serve to support recommendations 

for decompartmentalization of residency education and a move toward interdisciplinary 

teamwork approaches to improve patient care and teach residents best practices in the hospital 

setting (ACGME, 2020). Residency education is shaped by the culture of the teaching hospital, 

and it is an important aspect of their training (Hoff et al., 2004). Data from this study support 

this idea but also demonstrate the impact that the residents have on the culture of the hospital. 

Hospitals wishing to improve safety culture may look to residency programs to be the change 

agents (Kirch & Boysen, 2010). 

New Teaching Hospitals 

Hospitals with longstanding residency programs are working to incorporate residency 

education and hospital initiatives for patient safety to provide high quality care to patients 

(Kirch & Boysen, 2010; Patel et al., 2015; Wagner et al., 2016). There is a dearth of research 

literature about how new residency programs impact the hospitals where they train. This study 

provides additional incentive to add residency programs to hospital systems. This case study 

offers evidence of how safety culture can change with introducing residency education into the 
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existing culture. The accreditation process for residency programs requires the provision of 

training through interdisciplinary teamwork and resident involvement in hospital quality and 

safety initiatives (Nasca et al., 2012; Wagner et al., 2016). Research studies on the effectiveness 

of residency curriculum and the influence of residents on safety culture are sparse. This study 

provides one look into the impact of residents and how they started a change process to improve 

employee perceptions of safety culture. 

Residents as Change Agents 

Residents provide direct care to patients alongside other members of the 

interdisciplinary team. These interactions with the residents are new to the employees in the 

teaching hospital acting as a change agent within the culture. In the model of organizational 

theory, Schein (2017) proffered that one aspect of organizational change is to create readiness 

for change by reducing stress and anxiety about changes that will occur. In the instance of a new 

teaching hospital, leaders are responsible for providing a reason and motivation for the change, 

as well as education and training for better understanding. The hospital developed education 

and modeled a shared vision for the residency programs, which helped instill motivation to 

change and help to shape changes in culture. Positive perceptions from the residents in the area 

of teamwork may provide an opportunity for employees to seek input and support from 

residents to improve teamwork within the hospital safety culture. 

Recommendations for Further Research 

Further study is necessary to demonstrate if the participants’ perceptions maintain over 

a longer period of time, remain at a constant level, or continue to improve. Opportunities to 

provide findings beyond Likert scale survey questions exist. For example, focus groups with both 

residents and employees would be beneficial in providing context to the scores and allowing 

participants to give their opinions about the transition to a teaching hospital. Furthermore, this 

study could be expanded to include an analysis of medical staff physicians and teaching faculty. 
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Change in hospital culture before and after residency introduction by current physicians in 

practice at the hospital would give additional dimension to the current results and facilitate 

understanding of a variety of groups beyond employees.  

This study was limited to hospital ICU settings and comparing those to resident 

perceptions. Residents rotate in many other areas of the hospital; therefore, it would prove 

advantageous to determine the perceptions of other team members outside of the ICUs to look 

at the entire hospital safety culture. More insight based on hospital areas is another area that 

would be helpful for future study. New residency programs in new teaching hospitals provide a 

unique opportunity to analyze the effect of adding to the interdisciplinary team and how 

changes in accreditation and programming requirements of the programs impact the hospital.  

Final Thoughts 

Myers and Nash (2014) questioned, “Is it possible that residents . . . hold the key to 

culture change in teaching hospitals?” (p. 1328). This question sums up the purpose of this 

researcher’s intention for this study. Within the limits of this study, yes, residents held one key 

to culture change in this community hospital, which led to improvements in patient care. In 

2000, the Institute of Medicine sought to make public the incidence of medical error in the 

United States. With the publication of this report came new efforts to reach “zero harm” to 

patients who receive medical care in U.S. hospitals. This community hospital is still on this 

journey today.  

Residents in teaching hospitals are one part of the healthcare team and the future 

physicians who will take care of our children, our elderly parents, and family members. Efforts 

to increase the number of physicians in the workforce in future years are dependent on new 

residency positions, which are often in new community teaching hospitals (Nuss et al., 2015). 

The purpose of this study was to understand the impact of residents in a new teaching hospital 

by analyzing perceptions of ICU employees and residents who worked on the teams in the ICUs 
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over their first two years of residency training. Results from this study can assist new teaching 

hospitals in how they provide education, prepare their employees for new residency programs, 

and support educational programming in patient safety culture for residents.  
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Table A 

Safety Attitudes Questionnaire Subscale Items 

 

Note. Reprinted from “The Safety Attitudes Questionnaire: Psychometric Properties, 
Benchmarking Data, and Emerging Research,” by J. B. Sexton, R. L. Helmreich, T. B. Neilands, 
K. Rowan, K. Vella, J. Boyden, P. R. Roberts, & E. J. Thomas, 2006, p. 3. BMC Health Services 
Research, 6(44). https://doi.org/10.1186/1472-6963-6-44. Copyright 2006 by Biomed central. 
In the public domain. 
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APPENDIX B 

SAFETY ATTITUDES QUESTIONNAIRE (SAQ) SURVEY QUESTIONS 
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Table B 

Safety Attitudes Questionnaire Survey Questions 

Scale Label Item 

Teamwork 1 Nurse input is well received in this clinical area. 
Teamwork 2 In this clinical area, it is difficult to speak up if I perceive a problem 

with patient care. 
Teamwork 3 Disagreements in this clinical area are resolved appropriately (i.e., not 

who is right but what is best for the patient). 
Teamwork 4 I have the support I need from other personnel to care for patients. 
Teamwork 5 It is easy for personnel here to ask questions when there is something 

that they do not understand. 
Teamwork 6 The physicians and nurses here work together as a well-coordinated 

team. 
Safety Climate 1 I would feel safe being treated here as a patient. 
Safety Climate 2 Medical errors are handled appropriately in this clinical area. 
Safety Climate 3 I know the proper channels to direct questions regarding patient safety 

in this clinical area. 
Safety Climate 4 I receive appropriate feedback about my performance. 
Safety Climate 5 In this clinical area, it is difficult to discuss errors. 
Safety Climate 6 I am encouraged by my colleagues to report any patient safety concerns 

I may have. 
Safety Climate 7 The culture in this clinical area makes it easy to learn from the errors of 

others. 

Job Satisfaction 1 I like my job. 
Job Satisfaction 2 Working here is like being part of a large family. 
Job Satisfaction 3 This is a good place to work. 
Job Satisfaction 4 I am proud to work in this clinical area. 
Job Satisfaction 5 Morale in this clinical area is high. 

Stress Recog 1 When my workload becomes excessive, my performance is impaired. 
Stress Recog 2 I am less effective at work when fatigued. 
Stress Recog 3 I am more likely to make errors in tense or hostile situations. 
Stress Recog 4 Fatigue impairs my performance during emergency situations (e.g., 

emergency resuscitation, seizure). 

Percept Mgmt 1 Unit Management supports my daily efforts: 
Percept Mgmt 2 Hospital Management support my daily efforts. 
Percept Mgmt 3 Unit Management doesn't knowingly compromise patient safety. 
Percept Mgmt 4 Hospital Management doesn't knowingly compromise patient safety. 
Percept Mgmt 5 Unit Management is doing a good job. 
Percept Mgmt 6 Hospital Management is doing a good job. 
Percept Mgmt 7 Problem personnel are dealt with constructively by our unit 

management. 
Percept Mgmt 8 Problem personnel are dealt with constructively by our hospital 

management. 
Percept Mgmt 9 I get adequate, timely info about events that might affect my work from 

unit management. 
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Table B         (Continued) 

Scale Label Item 

Percept Mgmt 10 I get adequate, timely info about events that might affect my work from 
hospital management. 

Work Conditions 1 The levels of staffing in this clinical area are sufficient to handle the 
number of patients. 

Work Conditions 2 This hospital does a good job of training new personnel. 
Work Conditions 3 All the necessary information for diagnostic and therapeutic decisions 

is routinely available to me. 
Work Conditions 4 Trainees in my discipline are adequately supervised. 

Mgmt = Management 

Note. From “The Safety Attitudes Questionnaire: Psychometric Properties, Benchmarking Data, 
and Emerging Research,” by J. B. Sexton, R. L. Helmreich, T. B. Neilands, K. Rowan, K. Vella, J. 
Boyden, P. R. Roberts, & E. J. Thomas, 2006, p. 7. BMC Health Services Research, 6(44). 
https://doi.org/10.1186/1472-6963-6-44. Copyright 2006 by Biomed central. In the public 
domain. 
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APPENDIX C 

MERCER IRB LETTER OF EXEMPT STATUS 
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APPENDIX D 

SAFETY CULTURE INDEX MISSING VALUES 
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Table D 

Safety Culture Index Missing Values 

 N 

Missing 

Count Percent 

Safety 1 627 242 27.8 

Safety 2 867     2     .2 

Care 1 627 242 27.8 

Safety 3 868     1     .1 

Safety 4 622 247 28.4 

Safety 5 625 244 28.1 

Safety 6 867     2     .2 

Safety 7 626 243 28.0 

Team 1 867     2     .2 

Team 2 853   16  1.8 

Team 3 862     7     .8 

Resources 1 868     1     .1 

Comm 1 862     7     .8 

WLB 1 866     3    .3 

Team 4 621 248 28.5 

Qual Serv 1 867     2     .2 

Engage 1 867     2     .2 

Safety 8 868     1     .1 
Safety 9 624 245 28.2 

Note. Safety 1, Care 1, Safety 4, Safety 5, Safety 7, Team 4, and Safety 9 were not questions 
included in the 2018 survey administration. 
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APPENDIX E 

PEARSON CORRELATIONS: SAFETY CULTURE INDEX SUBSCALE ITEMS 
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Table E.1 

Pearson Correlation of Safety Climate Questions 

 Safety1 Safety2 Safety 3 Safety 4 Safety 5 Safety 6 Safety 7 Safety8 

Safety 2 0.52 
       

Safety 3 0.51 0.45 
      

Safety 4 0.54 0.55 0.73 
     

Safety 5 0.68 0.53 0.54 0.624 
    

Safety 6 0.48 0.37 0.64 0.554 0.54 
   

Safety 7 0.61 0.51 0.61 0.618 0.62 0.68 
  

Safety 8 0.43 0.31 0.69 0.557 0.45 0.58 0.48 
 

Safety 9 0.41 0.27 0.54 0.494 0.46 0.54 0.47 0.64 

 
 
 
Table E.2 

Pearson Correlation of Teamwork Climate Questions 

 Team 1 Team 2 Team 3 

Team 2 0.26 
  

Team 3 0.32 0.42 
 

Team 4 0.31 0.49 0.82 

 
 
 

Table E.3 

Pearson Correlation of Single Questions 

 Care 1 Resources 1 Comm 1 WLB 1 Qual Serv 1 

Resources 1 0.28 
    

Comm 1 0.38 0.40 
   

WLB 1 0.35 0.56 0.39 
  

Qual Serv 1 0.41 0.38 0.50 0.435 
 

Engage 1 0.41 0.33 0.44 0.428 0.72 
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APPENDIX F 

MISSING VALUES: SAFETY ATTITUDES QUESTIONNAIRE 
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Table F 

Safety Attitudes Questionnaire Missing Values 

 N 

Missing 

Count Percent 
Teamwork 1 70 18 20.5 
Teamwork 2 73 15 17.0 
Teamwork 3 72 16 18.2 
Teamwork 4 74 14 15.9 
Teamwork 5 77 11 12.5 
Teamwork 6 74 14 15.9 
Safety Climate 7 77 11 12.5 
Safety Climate 8 75 13 14.8 
Safety Climate 9 78 10 11.4 
Safety Climate 10 72 16 18.2 
Safety Climate 11 77 11 12.5 
Safety Climate 12 78 10 11.4 
Safety Climate 13 76 12 13.6 
Job Satisfaction 15 82 6 6.8 
Job Satisfaction 16 82 6 6.8 
Job Satisfaction 17 79 9 10.2 
Job Satisfaction 18 82 6 6.8 
Job Satisfaction 19 77 11 12.5 
Stress Recognition 20 82 6 6.8 
Stress Recognition 21 85 3 3.4 
Stress Recognition 22 86 2 2.3 
Stress Recognition 23 86 2 2.3 
Percept Management U24 58 30 34.1 
Percept Management H24 71 17 19.3 
Percept Management U25 60 28 31.8 
Percept Management H25 69 19 21.6 
Percept Management U26 57 31 35.2 
Percept Management H26 71 17 19.3 
Percept Management U27 58 30 34.1 
Percept Management H27 67 21 23.9 
Percept Management U28 60 28 31.8 
Percept Management H28 70 18 20.5 
Working Conditions 29 72 16 18.2 
Working Conditions 30 83 5 5.7 
Working Conditions 31 77 11 12.5 
Working Conditions 32 75 13 14.8 
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APPENDIX G 

SAFETY ATTITUDES QUESTIONNAIRE PEARSON CORRELATIONS 
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Table G.1 

Pearson Correlation of Teamwork Climate Questions 

 Teamwork 1 *Teamwork 2 Teamwork 3 Teamwork 4 

*Teamwork 2  0.64    

Teamwork 3 0.83 0.66   

Teamwork 4 0.60 0.72 0.60  

Teamwork 5 0.47 0.59 0.46 0.84 

 
 
 

Table G.2 

Pearson Correlation of Safety Climate Questions 

 

Safety  

Climate 7 

Safety  

Climate 8 

Safety  

Climate 9 

Safety  

Climate 10 
*Safety 

Climate 11 

Safety  

Climate 12 

Safety Climate 8 0.83      

Safety Climate 9 0.73 0.81     

Safety Climate 10 0.67 0.67 0.57    

Safety Climate 11 0.58 0.62 0.63 0.54   

Safety Climate 12 0.83 0.80 0.77 0.67 0.70  

Safety Climate 13 0.71 0.72 0.72 0.70 0.73 0.82 

 
 
 

Table G.3 

Pearson Correlation of Job Satisfaction Questions 

 
Job Satisfaction 

15 
Job Satisfaction 

16 
Job Satisfaction 

17 
Job Satisfaction 

18 

Job Satisfaction 16 0.780    

Job Satisfaction 17 0.843 0.816   

Job Satisfaction 18 0.796 0.795 0.819  

Job Satisfaction 19 0.689 0.640 0.777 0.669 
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Table G.4 

Pearson Correlation of Stress Recognition Questions 

 Stress Recognition 20 Stress Recognition 21 Stress Recognition 22 

Stress Recognition 21 0.55   

Stress Recognition 22 0.47 0.65  

Stress Recognition 23 0.57 0.63 0.63 

 
 
 

Table G.5 

Pearson Correlation of Perceptions of Unit Management Questions 

 
Percept Unit 
Mgmt U24 

Percept Unit 
Mgmt U25 

Percept Unit 
Mgmt U26 

Percept Unit 
Mgmt U27 

Percept Unit Mgmt 25 0.645    

Percept Unit Mgmt 26 0.680 0.728   

Percept Unit Mgmt 27 0.579 0.663 0.814  

Percept Unit Mgmt 28 0.701 0.605 0.673 0.749 

Note. Percept= Perception; Mgmt = Management 

 

Table G.6 

Pearson Correlation of Perceptions of Hospital Management Questions 

 
Percept Hosp 

Mgmt H24 
Percept Hosp 

Mgmt H25 
Percept Hosp 

Mgmt H26 
Percept Hosp 

Mgmt H27 

Percept Hosp Mgmt 25 0.76    

Percept Hosp Mgmt 26 0.80 0.69   

Percept Hosp Mgmt 27 0.61 0.68 0.70  

Percept Hosp Mgmt 28 0.81 0.67 0.81 0.69 

Note. Percept= Perception; Hosp = Hospital; Mgmt = Management 
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Table G.7 

Pearson Correlation of Working Conditions Questions 

 Working Conditions 29 Working Conditions 30 Working Conditions 31 

Working Conditions 30 0.42   

Working Conditions 31 0.48 0.53  

Working Conditions 32 0.69 0.49 0.67 

Note. Questions for Teamwork 2 and Safety Climate 11 were stated in the negative, so a reverse 
score was entered for consistency of calculations. 


