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ABSTRACT

[bookmark: _GoBack]Over 1.7 million hospital-associated infections (HAIs), resulting in 99,000 deaths, occur each year in the United States.  HAIs are defined as infections that occur within 48 hours of hospital admission without evidence of the infection being present or incubating at the time of admission.  They are a major concern to the medical community due to the potential loss of life and high costs.  Healthcare providers should be accountable for reducing the rates of HAIs and society needs to hold them accountable for the safe implementation and outcomes of the services they provide.
A high reliability organization (HRO) is commonly described as an organization that performs high risk work but without rare, catastrophic events.  Any industry relying heavily on human performance, such as healthcare, can benefit from emulating an HRO.  Embedding high-reliability principles in a healthcare organization is a proven way to increase quality and meet the demands of higher-quality expectations.  The ways HROs generate and maintain high levels of safety cannot be directly applied to today’s hospitals; however, a commitment to achieving zero patient harm events and the deployment of effective process improvement tools enables hospitals to reach a safety standard comparable to HROs.
Steps to becoming an HRO are not clearly defined, characteristics are.  Correlating high reliability constructs with safety culture surveys provides an opportunity for survey developers and hospital accrediting bodies to offer better tools and guidelines pursuant to a hospital becoming an HRO.  Developing a framework that is responsive to societal needs for safe implementation and improved hospital-associated infections outcomes will stimulate hospital accountability for patient safety.  This assessment framework has the potential to improve patient safety outcomes in hospital-associated infections and requires further validation.

PREFACE

This dissertation is primarily based on literature obtained from the review of the seminal research performed on HROs as part of the student’s graduate research assignment.  While the literature review focused on the seminal research excluding healthcare, a conference paper was written that focused directly on healthcare and the implementation of high reliability theory.  The student researcher served as the lead author and conference presenter and was responsible for the primary paper composition and data analysis.  This dissertation came about as a direct interest in the healthcare system’s difficult transition to become an HRO and the increasing number of patient deaths due to preventable hospital-associated errors.
The purpose of the dissertation is to provide suggestions that can be useful to hospitals, accrediting bodies, or patient safety survey developers to determine whether high reliability theory is used to address hospital safety-related measures.  The scope of this dissertation is limited to the avoiding infections safety measure of the Consumer Reports safety score composite, specifically the hospital-associated infections.  The dissertation hypothesizes the existence of a relationship between high reliability theory and improved patient safety outcomes.  Finally, the dissertation recommendations were developed using gaps that were identified in correlating HRO theory and hospital safety-related measures.
The journey to the doctorate of philosophy has been eight years for the student.  The shortest period was completing the coursework; the dissertation writing appeared to be the greatest part of the time.  The student found that writing the dissertation was the single most focused task of her profession.  She learned the importance of time management, techniques and writing styles that will be useful the rest of her professional career.  Most of all, she learned how to summarize and properly document the works of others and the power of persistence.  The race is truly not given to the swift, but to those who endure to the end (Author Unknown).
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[bookmark: _Toc432014603]CHAPTER I 
General Information

Hospital-Associated Infections (HAIs) are defined as infections that occur within 48 hours of hospital admission “without evidence of the infection being present or incubating at the time of admission” (Koch, Nilsen, Dalheim, Cox and Harthug, 2014, p. 284).  Three HAIs are examined in this research: Catheter-Associated Urinary Tract Infections (CAUTIs), Central-Line Associated Blood Stream Infections (CLABSIs) and Surgical Site Infections (SSIs) from colon surgery.  According to the Comprehensive Accreditation Manuals for Hospitals (CAMH) (2015), CAUTIs are urinary tract infections that are associated with the patient having an indwelling urinary catheter.  CAUTIs are diagnosed based on the patients' symptomatic and asymptomatic urinary tract infections without symptoms, causing septicemia (a bloodstream infection) within 48 hours after insertion of the catheter (CAMH Update 2, 2015).  “An indwelling urinary catheter is a drainage tube that is inserted into the urinary bladder through the urethra, [and] is left in place…” (Gould, Umscheid, Agarwal, Kuntz, Pegues, and the Healthcare Infection Control Practices Advisory Committee, 2009, p. 22).  Infection control measures may be used to prevent many CAUTIs (Gould et al, 2009).
Central-lines are catheters inserted directly into a large vein and used to deliver fluids, medication, and nutrition to patients.  Central-line bloodstream infections are caused when bacteria collect on the line and enter the bloodstream and are the most serious type of HAI (CAMH Update 2, 2015).  CAUTIs and CLABSIs are among the three most common HAIs (Limaye, Mastrangelo and Zerr, 2008).  The third most common HAIs is ventilator-associated pneumonia; however, this type of HAI is not used in the infection safety scoring.  The calculations for the total weight for avoiding infections is based on a combined CLABSI, CAUTI and SSIs, (Consumer Reports Health, 2014).  SSIs are surgery-related infections (occurring within thirty days of the surgical procedure) on or close to the skin surface or in any part of the body that is opened and manipulated during surgery (CAMH Update 2, 2015).
[bookmark: _Toc432014604]1.1 Background
At least “210,000 deaths per year was [researched and] associated with preventable harm in hospitals” (James, 2013, p. 122).  A 2008 Forbes article stated that out of every 200 patients who spend one night in the hospital, one will die from a medical error and twelve will contract an HAI (Stokes, 2013).  When a patient enters the hospital for one medical problem, they don’t want to experience an additional infection during their stay.  HAIs are major, yet often preventable, threats to patient safety; about 1 in 25 hospital patients has at least one healthcare-associated infection during their hospital stay (http://www.cdc.gov/hai/index.html, accessed March 2015).  The number of patient deaths related to HAIs is costly.  The last twenty years have documented healthcare costs that exceed eighteen percent (18%) of the U.S. gross domestic product (GDP) (Stokes, 2013; AHA Hospital Statistics, 2014).  “The excess hospital cost of HAIs [alone]… was estimated to be between 28 and 45 billion dollars annually” (Stone, Glied, McNair, Matthes, Cohen, Landers and Larson, 2010, p. 433).  The healthcare industry still needs change despite their focus over many decades on improving patient safety errors (Blouin and McDonagh, 2011).
Nearly 80,000 blood stream infections (BSIs) occur annually in the intensive care units (ICUs) (Limaye, Mastrangelo and Zerr, 2008) with reported mortality of 12%--25% for CLABSIs (http://www.cdc.gov/mmwr/preview/mmwrhtml/mm6008a4.htm, accessed August 30, 2015).  “The attributable cost per infection is estimated to be $34,000 - $56,000, and the annual cost of caring for patients with BSIs ranges from $296 million to $2.3 billion” (Limaye, Mastrangelo and Zerr, 2008, p. 404).  Urinary tract infections (UTIs) account for more than 30% of the total number of HAIs in some reports and affect an estimated 600,000 patients per year (Gould et al, 2009).  “The average cost of one hospital-associated UTI is estimated to be $680 to $1,875 per patient infection, and additional hospital days per patient… ranges between 2 to 4 days” (Limaye, Mastrangelo and Zerr, 2008, p. 405).  It is given that CLABSI, CAUTI, and SSIs are common, expensive and- by their very nature- preventable (Stone et al, 2010).
The public relies on performance and quality of care data on hospitals; this provides the public a sense of institutional accountability (Richards, 2009).  The popular source of such public information is often the Consumer Reports.  While not a scholarly journal, it is widely available to the general public and thus is a source of information on hospital performance and quality of care data.  The pressure is on hospital program accreditation bodies, such as the Joint Commission on Accreditation of Healthcare Organizations, (herein referred to as “the Joint Commission”), to report hospital accountability data to the American public.  The Joint Commission is a private, independent, not-for-profit accreditation agency for over 20,500 health care organizations in the United States.  It establishes guidelines for the operation of hospitals and other health care facilities, conducts accreditation programs and surveys, and encourages the attainment of high standards of institutional medical care.  The vision of the Joint Commission is for all people to always experience the safest and highest quality health care across all settings (http://www.jointcommission.org/ about_us, accessed November 2014).  The Joint Commission, in early 2000, set a goal to learn about and emulate highly reliable organizations that operate safely in high-risk conditions and later adopted HRO in health care as it relates to patient safety.  With the increased possibility for human error that may lead to an adverse patient safety event, the healthcare industry is a primary candidate for preventing human error by emulating HROs (Tolk and Cantu, 2014).  
Given the strong interest in HROs by the Joint Commission and health care practitioners, alike, in 2008 the Joint Commission Center for Transforming Health Care, an affiliate of the Joint Commission, was created to assist hospitals transforming into HROs by offering highly effective, durable solutions to health care’s most critical safety and quality problems (http://www.jointcommission.org/about_us, accessed November 2014).  “Embedding high-reliability principles in a healthcare organization is a proven way to improve quality and meet the demands of higher-quality expectations…” (Stokes, 2013, p. 28).  Yet, no research has been found supporting the Joint Commission’s expectation of the hospitals it accredits in adopting high reliability concepts as it relates to patient safety.  Without inspection criteria or requirement instituted by the primary accrediting body, what is the hospital’s motivation to adopt HRO principles and practices as they relate to patient safety?
Joint Commission accreditation and certification is recognized nationwide as a symbol of quality that reflects an organization’s commitment to meeting certain performance standards.  “Approximately 78 percent of the nation's hospitals are currently accredited and approximately 89 percent of [the 78%]… are accredited by The Joint Commission” (http://www.jointcommission.org/facts_about_hospital_accreditation/ accessed, March 2015).  One of the benefits of achieving the Joint Commission accreditation is that it strengthens community confidence in the quality and safety of care, treatment and services of the facility.  Achieving such certification makes a strong statement to the community about an organization’s efforts to provide the highest quality services.
The Joint Commission partners with accredited health care organizations (hospitals, home care providers, and nursing homes) to improve health care systems.  The Joint Commission partners with the community to provide accredited organizations that are continually focused on eliminating systems failures and human errors that may cause harm to patients, families and staff.  Safety is what patients, families, staff and the public expect from Joint Commission–accredited organizations.  The Patient Safety Systems chapter of the Joint Commission standards (2014) for the Hospital program describes and provides approaches and methods that may be adapted by a health care organization that aims to increase the reliability of its complex systems while removing the risk of patient harm (Profile, 2014). 
Dr. Mark R. Chassin, president and chief executive officer of the Joint Commission and the late, Dr. Jerod M. Loeb, former executive vice president of the Joint Commission, state that no hospital has achieved consistent excellence throughout their organization (Chassin and Loeb, 2013).  They “discovered that the ways high-reliability organizations generate and maintain high levels of safety cannot be directly applied to today’s hospitals” (Chassin and Loeb, 2013, p. 459).  However, a commitment to achieving zero patient harm, the organization’s safety culture and the deployment of effective process improvement tools enables hospitals to reach a quality of safety comparable to HROs (Chassin and Loeb, 2013).

[bookmark: _Toc432014605]1.2 Problem Statement
There is a societal concern with the number of HAIs due to preventable and hospital associated errors.  HAIs “are a major concern to the medical community due to the potential loss of life and high costs” (Limaye, Mastrangelo and Zerr, 2008, p.404).  “Healthcare providers should be accountable for reducing rates of infection…” (Richards, 2009, p. 72).  HAIs affects the lives of patients significantly and strain hospital resources while adding to the cost of healthcare (Limaye, Mastrangelo and Zerr, 2008).
“Increasingly, hospitals are applying lessons learned from best-in-class patient safety and patient satisfaction programs to address safety and health.  Built around high reliability principles endorsed by the Joint Commission, these programs embrace a no-blame culture to de-stigmatize interventions… and promote high reliability behaviors to reinforce best practices and prevent patient safety events” (OSHA Publication 3730, 2013).  “In an integrated patient safety system, staff and hospital leaders work together to learn from their patient safety events, including close calls and other system failures that have not led to patient harm” (CAMH Update 1, 2015, p. PS-2).
High reliability concepts help focus attention on the mindset and safety culture that is essential for quality improvement (Hines, Luna, Loftus, Marquardt, and Stelmokas, 2008).  The aim of the safety culture should be to balance learning with accountability (American College of Surgeons, 2014).  One platform for becoming a highly reliable health care system is higher public accountability (Stokes, 2013).  “Chassin and Loeb [2013] recently defined accountability measures as those with a strong research basis, those where the process being measured is closely linked to the patient care outcome desired” (Blouin, and McDonagh, 2011, p. 399).
Steps to become an HRO are not clearly defined, though the characteristics of an HRO are.  Hospitals need new process improvement tools and methods to break out of their low reliability state (Chassin and Loeb, 2013).  Learning more about the relationship between the hospital safety-related measures and high reliability theory can help provide hospitals with information to assist them in implementing safety programs and improve patient outcomes, assuming there exists a relationship with high reliability organizations and improved patient safety outcomes.  Perhaps a technical approach to recommending such assessments that are responsive to society’s need for improved HAI rates will stimulate improvement and accountability in patient safety.  The primary focus of this translational, healthcare services research is to provide recommendations that healthcare organizations can use to assess their hospital safety-related outcomes.  The ultimate purpose of this assessment method is to provide public accountability and feedback for improving hospital safety program outcomes.

[bookmark: _Toc432014606]1.2.1 Assumption
The following assumption applies to this research:
All safety score information obtained from the Centers for Medicare and Medical Services (CMS) website is factual and non-biased.

[bookmark: _Toc432014607]1.2.2 Definitions	Comment by Author: Definitions should not come from Consumer Reports.  These definitions should be from more reliable sources such as the CDC, WHO, or perhaps APIC
The following are definitions for the safety score rating terms used throughout this research, (CAMH Update 2, 2015):
· Adverse event.  A patient safety event that resulted in harm to a patient.
· Catheter-associated urinary tract infections (CAUTIs).  Symptomatic and asymptomatic urinary tract infections that are associated with the patient having an indwelling urinary catheters (tube inside the body inserted in an individual’s urinary bladder) and resulting in a bloodstream infection, within 48 hours of insertion of the catheter.
· Central-line associated blood stream infections (CLABSIs).  Central lines are catheters, or tubes, used to draw blood, deliver fluids, medication, and nutrition to patients. A bloodstream infection can occur when bacteria or other germs travel down a “central line” and enter the blood (http://www.cdc.gov/HAI/bsi/bsi.html, accessed August 30, 2015).
· Patient Safety event.  An event, incident, or condition that could have resulted or did result in an adverse patient outcome.
· Surgical-site infections (SSIs).  Surgery-related infections that occur on or near the skin surface or in any part of the body that is opened and manipulated during surgery.  They are counted in the Consumer Health Ratings if they occur within 30 days of the surgical procedure.  All of the states in the U.S. report data on surgical-site infections that occur after one or both of the following procedures: colon surgery and abdominal hysterectomy.
Other definitions used throughout this research are provided for clarity.
· High Reliability Organization (HRO) – “Organizations that can have catastrophic outcomes but which conduct relatively error free operations over long periods of time and make consistently good decisions that result in high quality and reliability operations” (Bourrier, 2005, p. 93).  
· Mindfulness - Focusing on and defining possible errors while creating strategies to either mitigate the error or contain its impact (Weick and Sutcliffe, 2001).
· Patient Safety Climate – Practices, procedures or rewarded behavior that is supported and expected in organization (Alahmadi, 2010).
· Patient Safety Culture – The enduring beliefs and practices of an organization and its willingness to apply lessons learned.

[bookmark: _Toc432014608][bookmark: _Toc404104367]1.2.3 Delimitation	Comment by Author: Is it “Delimitation” or “Limitations”? Delimitation
The following limitations apply to this research:
· The analyses are based on a limited scope of patient outcomes, HAIs for CAUTI, CLABSI and SSIs from colon surgery.  A disadvantage of this approach is the identification of one of the five hospital safety-related measures, avoiding infections.	Comment by Author: Why only colon surgery? The other is hysterectomy.
· Ventilator-associated pneumonia is not used to calculate the total weight for avoiding infections and was therefore omitted from this research.  	Comment by Author: Why is it not used?  This type of HAI is not used in the infection safety scoring. I thought that it was stated within the sentence.  Should I restate? When making a statement such as this – rationale should be provided
· The research is limited to Joint Commission accredited U.S. hospitals and uses analyzed HAI scores that were voluntarily reported to the accrediting body over the identified period and not the infection rate or individual performance of a single hospital or unit.
· The correlation study will provide elements for self-assessment recommendations that do not support an implementation framework.
· Though the social science constructs used in this research are fluid, the coding performed in the research remains constant with the written work found in the second edition of Managing the Unexpected (Weick and Sutcliffe, 2007).  
· The research identifies areas of improvement based on analyses, but does not offer a prescription for hospital safety program interventions.

[bookmark: _Toc404104369][bookmark: _Toc432014609]1.2.4 Hypothesis Statement
There exists a relationship with high reliability theory and improved patient safety outcomes.

[bookmark: _Toc404104368][bookmark: _Toc432014610]1.2.5 Research Question
Do the safety-related instruments measure HRO?

[bookmark: _Toc432014611]1.2.6 Societal Contribution
This problem requires a translation continuum including the assessment of health care organizations’ safety-related measures.  The problem of increased HAIs requires hospital program evaluation, accountability, and improvement at all levels of the patient safety system.  The public needs studies that identify and assess safety program achievement against common elements that are suitable for high risk areas such as the characteristics found in high reliability organizations.
The research recommendations were developed by correlating existing patient safety surveys with the characteristics, principles and theories of HROs.  The gaps are discussed in the Results section and provide elements for the survey developers to consider when updating the patient safety survey.  The research recommendations can assist accrediting bodies, such as the Joint Commission, in ensuring that their requirements obtain the high reliability principles they endorse for hospital programs.  Finally, the research recommendations allow hospital administrators who desire their units to become an HRO to perform self-assessments and identify areas for improvement in their journey to become an HRO.  These three different areas: accrediting bodies, patient safety survey developers and hospital administrators, are the target audiences for the following research.  They all have patient safety at the core of their operations.

[bookmark: _Toc432014612]1.3 Dissertation Organization
The following major sections of this dissertation are Literature Review; Materials and Methods; Results, Discussions and Recommendations; and Conclusion.  The Literature Review presents an overview of HAIs and the patient safety culture in U.S. Hospitals.  It highlights the seminal research on high reliability theory and its relevance to healthcare organizations.  It also includes the use of patient safety surveys and the tools used to evaluate the hospital safety programs.  Materials and Methods detail the methodology of the current research.  The Research Validation extends the problem statement to include why this research is appropriate at this time.  The Results, Discussions and Recommendations identifies and discusses the outcomes of correlating the safety measures against high reliability constructs and recommended results.  The Conclusion provides a summary of the research question, hypothesis and the researched results as well as an opportunity for future work.

[bookmark: _Toc432014613]
CHAPTER II 
Literature Review

This research centers on hospitals’ commitment to achieving zero patient harm, the hospital safety culture and the deployment of effective process improvement tools that will enable hospitals to reach a quality of safety comparable to HROs.  The patient safety movement has placed HAIs under great “scrutiny by patients, providers, healthcare institutions, and regulatory agencies” (Yanke, Carayon, and Safdar, 2014, p. 1176).  The research supports the development of a self-assessment that hospital administrators can use to improve the avoiding infections outcome of their hospital safety score.  Healthcare organizations need more than key principles and characteristics to transition to an HRO (Tolk and Cantu, 2014).
“There has been an increased awareness of and interest in patient safety and improved outcomes, as well as a growing body of evidence substantiating medial error as a leading cause of death and injury in the United States.  According to The Joint Commission, US hospitals demonstrate improvements in health care quality and patient safety.  Although this progress is encouraging, much room for improvement remains” (Wright, 2015, Abstract).  In this vein, the translational approach developed through this research seeks to explore the hospital safety programs which had zero HAIs for CAUTI, CLABSI and SSIs from colon surgery in an effort to compare their success to the least successful instances.

[bookmark: _Toc432014614]2.1 HAIs and Patient Safety Culture in U.S. Hospitals
In response to patient safety concerns from the public, many states have adopted individual regulations for hospitals to report patient safety events (Weinberg, Hilborne, and Nguyen, 2005).  The 2005 Patient Safety and Quality Improvement Act, implemented by the Agency for Healthcare Research and Quality (AHRQ), created a national database on medical errors and presented the first, federal-level address of patient safety issues (Smith and Stratton, 2006).  The Patient Safety and Quality Improvement Act does not affect state laws requiring hospitals to voluntarily report patient safety items, but encourages providers by creating an incentive to do so (Smith and Stratton, 2006).  Not reporting this required information could be damaging to the hospital’s reputation, potentially cause the hospital to incur a financial penalty and possibly affect the state licenses of the practitioners involved.	Comment by Author: What does this mean? Not state.
Patient safety is a concern of healthcare practitioners, hospital administrators, as well as the larger population-particularly the patient and their families (Affare, Tolk and Cantu, 2015).  “To achieve the best outcomes, patients and families must be more actively engaged in decisions about their health care and must have broader access to information and support” (Comprehensive Accreditation Manuals for Hospitals, 2015, p. PS-15).  An informed patient relies on consumer health reports such as patient safety ratings.  “Patient safety performance data may be used in support of many efforts aimed at improving patient safety: regulators may use the data for accountability purposes such as licensure and certification programs…” (Committee on Data Standards for Patient Safety, 2004, p. 250).  The Consumer Reports Health (2014) created hospital measures or ratings to help the consumer compare hospital performance based on their patient safety score and individual measures relating to patient experience, patient outcomes, and certain hospital practices (Consumer Reports Health, 2014).
HealthGrades, a hospital rating company based in Golden, Colorado, suggest that consumers look for hospitals that are rated “Better than Average" in an effort to reduce their risk of experiencing adverse patient safety events (http://www.healthgrades.com/ find-a-hospital, accessed 05 March 2015).  The Consumer Reports safety score composite uses “five major categories of safety-related measures, each with several components: avoiding infections, avoiding readmissions, avoiding mortality, communication about discharge and medications, and appropriate use of scanning” (Consumer Reports Health, 2014, p. 38).  The five categories have equal weights in calculating the Hospital Safety Score.  The 20% of the total weight for avoiding infections is based on a combined CLABSI, CAUTI and SSIs, (Consumer Reports Health, 2014).
Of interest to this research are the policy changes in payments for Medicare patients acquiring HAIs and/ or HAIs constituting hospital readmission.  Effective, October 1, 2008, the CMS instituted a policy that requires the hospitals to assume financial responsibility for HAIs (Stone, et al, 2010).  “An additional estimated $103 million in payments would be withheld if Medicare expands the policy to include non-payment for [HAI] related readmissions” (McNair and Luft, 2012, p. E1).  Tools provided by the Affordable Care Act such as tying hospital Medicare reimbursements to readmission rates are among the program’s aims and initiatives that led to the prevention of nearly 15,000 deaths in hospitals and prevented 560,000 patient harms in 2011 and 2012 (U.S. Department of Health & Human Services, 2014).  A revision to the national strategy for quality improvement in health care calls for an adjustment in hospital medical payments based on the fates of HAIs (Affordable Care Act - Title III, 2015).
Participants in a CMS policy study involving 33 senior researchers with national expertise in HAIs and patient safety question whether such incentives would influence clinical practice (Stone et al, 2010).  The research revealed that financial incentives act as the motivator for ‘mindfulness’ in patient safety.  “In this adapted behavioral model of incentive serves as the stimulus while the environmental, organizational provider and patient characteristics present mediating variables, which affect the outcomes” (Stone, et al, 2010, p. 435).  “Public and private payers will hold providers increasingly accountable for costs and quality across the continuum and success will depend on hospitals’ ability to… achieve both greater efficiency and improved outcomes” (AHA Hospital Statistics, 2012, p. xiv).  The concern is that over time, the financial incentive becomes the norm and the expected behavior is soon forgotten.  Furthermore, the policy was for Medicare payments at the time and did not affect payments from non-Medicare insurance carriers; private pay insurance carriers were not included in the policy.
Another tool offered by the Affordable Care Act was the Partnership for Patients.  In April of 2011, the Department of Health and Human Services (HHS) joined hospital leaders, other health professionals, along with State and Federal governments to launch the Partnership for Patients (U.S. Department of Health & Human Services, 2014).  One of the primary goals of this nation-wide, public-private initiative is to reduce preventable hospital-acquired conditions by forty percent (U.S. Department of Health & Human Services, 2014).  Among the preventable hospital-acquired conditions identified by the Partnership for Patients is the HAIs which are the subject of this research: CAUTI, CLASBI and SSI.  These HAIs make up thirty percent of the initial focus for the Partnership for Patients’ identified patient safety areas (U.S. Department of Health & Human Services, 2014).  Preliminary data reported by two different hospital engagement networks, Health Association of New York and Dignity Health, show a reduction in CAUTI, CLABSI and SSI from 2010 to 2013 (U.S. Department of Health & Human Services, 2014).  Although there are noted, historic improvements in patient harm in hospitals, there is more to do to improve patient safety (U.S. Department of Health & Human Services, 2014).  The Joint Commission, an agency that accredits over 20,500 health care organizations in the U.S., has “few proven tools or methods that can guide hospital leaders to achieve a fully functional patient safety culture” (Chassin and Loeb, 2013, p.469).
The National Action Plan to Prevent Health Care-Associated Infections: Road Map to Elimination (http://health.gov/hcq/prevent-hai.asp, accessed August 30, 2015) produced a status report on the efforts of the five-year healthcare-associated infection prevention goals.  These goals were developed as a result the action plan of HHS in 2009.  The current national report, based on 2013 data, found: 
· A 46 percent decrease in CLABSI between 2008 and 2013
· A 19 percent decrease in SSIs related to the 10 select procedures tracked in the report between 2008 and 2013
· A 6 percent increase in CAUTI between 2009 and 2013; although initial data from 2014 seem to indicate that these infections have started to decrease.
“Despite progress, the nation did not reach the 2013 goals.  More action is needed at every level of public health and health care to improve patient safety and eliminate infections that commonly threaten hospital patients” (http://www.cdc.gov/hai/progress-report/index.html, Accessed August 30, 2015).
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In his book, Normal Accidents: Living with High Risk Technologies (1984), Yale sociologist, Charles Perrow, argued that the conventional engineering approach to ensuring safety--building in more warnings and safeguards--fails because systems complexity makes failures inevitable.  He concluded that in highly complex organizations in which processes are tightly coupled, catastrophic accidents are bound to happen.  The April 1986 disaster at the Chernobyl nuclear power plant in Ukraine suggested that society cannot wait to study after-action catastrophic events; it is too costly (Roberts and Rousseau, 1989).  This set the stage for a research group at the University of California at Berkeley to begin to study organizations in which errors can have catastrophic consequences.  The research group focused initially on organizations that seemed to behave very reliably, which they called high reliability organizations.
An Interview with Karlene Roberts (2005) states her definition of an HRO, “organizations that can have catastrophic outcomes but which conduct relatively error free operations over long periods of time and make consistently good decisions that result in high quality and reliability operations” (Bourrier, 2005, p. 93).  The original HRO research investigated processes in nuclear powered aircraft carriers in the United States Navy (Rochlin, LaPorte and Roberts, 1987).  The Federal Aviation Administration had HRO research performed on air traffic control operations (Schulman, 1993).  Commercial aviation was the first to develop HRO-like principles after a deadly United Airline accident in Portland in 1978 (Roberts, 2003).  Industries such as nuclear power and air traffic control are highly regulated organizations with a very tight command and control within their operations.  Other industries that became interested in HROs include firefighting, mining, and health care (Weick and Sutcliffe, 2007).  Healthcare is not considered as regulated as the previously mentioned industries.  Early research defined the theory of HROs as embodying a minimum of eight primary characteristics which must occur simultaneously (Roberts and Rousseau, 1989):
· Hyper complexity – having an variety of components, subsystems and organizational levels; 
· Tightly coupled systems – having non-sequential, time-dependent processes across multiple units or organizational levels;
· Hierarchical differentiation – multiple organizational levels with individual regulations and controls;
· Multiple decisions and immediate feedback – quick operational decisions and feedback on those decisions are imperative to the safe implementation of the decisions;
· Degree of accountability – severe consequences for poor performance or not following procedures;
· Large amount of immediate feedback about decisions – duplicate information systems and redundant controls;
· Compressed time factors – cycle time (measured in seconds); and
· More than one critical outcome that must happen simultaneously – this eliminates the ability to withdraw or modify complex operations.
Another research group at the University of Michigan began addressing similar issues (e.g., Weick, 1987; Weick, Sutcliffe, and Obsfeldt, 1999).  While this group represented different disciplines (psychology, political science and physics), they came together with an organizational perspective.  These researchers took a different perspective than most of those who preceded them; they were initially concerned with understanding success in organizations in which errors can result in catastrophe (Roberts, 2003).  “HROs have developed ways of acting [mindful] that provide a template for all organizations that want to be more reliable in managing the unexpected” (Weick and Sutcliffe, 2001, inside jacket).  The book details the importance of and practical guidelines on how to manage unexpected events.  After carefully studying organizations identified as HROs, the authors determined that good management of unexpected events requires a mindful approach (Weick and Sutcliffe, 2001).  Mindfulness is focusing on and defining possible errors while creating strategies to either mitigate the error or contain its impact (Weick and Sutcliffe, 2001).  Weick and Sutcliffe identified the following five key concepts, which are believed to be essential for any successful improvement initiatives:
· “Sensitivity to operations.  Preserving constant awareness by leaders and staff of the state of the systems and processes that affect patient care. This awareness is key to noting risks and preventing them.
· Reluctance to simplify.  Simple processes are good, but simplistic explanations for why things work or fail are risky. Avoiding overly simple explanations of failure (unqualified staff, inadequate training, communication failure, etc.) is essential in order to understand the true reasons patients are placed at risk.
· Preoccupation with failure.  When near-misses occur, these are viewed as evidence of systems that should be improved to reduce potential harm to patients. Rather than viewing near-misses as proof that the system has effective safeguards, they are viewed as symptomatic of areas in need of more attention.
· Deference to expertise.  If leaders and supervisors are not willing to listen and respond to the insights of staff who know how processes really work and the risks patients really face, you will not have a culture in which high reliability is possible.
· Commitment to Resilience.  Leaders and staff need to be trained and prepared to know how to respond when system failures do occur” (Hines, et al., 2008, p. 1).
“Research shows that HROs pursue two competing approaches to achieve reliable performance: the prevention (anticipation) approach and the resilience (containment) approach” (Sutcliffe, 2011).  Categorically, the concepts are subdivided into two parts: Principles of Anticipation and Principles of Containment as shown in Figure 1.  The first three characteristics are Principles of Anticipation…  




 (
Sensitivity to Operations
Reluctance to Simplify
Preoccupation with Failure
Deference to Expertise
Commitment to Resilience
HRO Characteristics
Principles of Anticipation
Principles of Containment
)
Figure 1: HRO Characteristics Subdivided
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Though high risk operations, hospital emergency rooms were omitted from seminal HRO research efforts because they did not involve compressed time frames, simultaneous outcomes, and complex technologies that may lead to unpredictable results (Roberts and Rousseau, 1989).  The healthcare industry became interested in HROs after the historical Institute of Medicine (IOM) report, To Err Is Human: Building a Safer Health System (1999).  The 98,000 patient deaths due to hospital errors have increased in the last ten years due to HAIs (Yanke, Carayon, and Safdar, 2014).  The Journal of Patient Safety (2013) later suggested that the number ranges from 210,000 to 400,000 patient deaths annually.  This also suggests that “HAIs are among the leading causes of death in the U.S.” (Yanke, Carayon, and Safdar, 2014, p. 1176).
Hospitals need a concise process for separating human errors from recklessness (CAMH, 2015).  “A classical human factors engineering approach [would] establish a work environment that is designed to make safe behaviors intuitive and to prevent errors of omission by providing visual cues as reminders” (Sax and Clack, 2014, p. 338).  Research into and management of organizational errors has its social science roots in human factors engineering and as seen in the previous sections, psychology and sociology.  The human factors movement began during World War II and was aimed at both improving equipment design and maximizing human effectiveness.  Massoumi (2015) argues, “Healthcare is a combination of multiple systems united …to serve the population… [Researching] human factors can identify safety, quality, and reliability challenges by understanding how humans interact [in] processes (Massoumi, 2015, Abstract).”  Healthcare is an industry where humans are the process.  With regard to HAIs, central line, urinary tract and surgical site infections all involve heavy human interaction.
Tolk, Cantu, and Beruvides (2013) evaluated the healthcare industry related to high reliability organizations.  They conducted a literature review and determined that the healthcare industry had not modified the initial theory of high reliability organizations, but instead concentrated on applying it.  In a subsequent study, Tolk and Cantu (2014) conducted a literature review that showed the health care industry has the largest body of publications on applying HRO theory in practice (Tolk and Cantu, 2014).  Although high-reliability science has greatly increased the understanding of how HROs function, it does not provide much practical insight into how organizations can move from low to high reliability (Blouin and McDonagh, 2011).  “An industry that relies heavily on human performance, such as healthcare, can benefit from emulating an HRO by establishing human error-preventing methods” (Affare, Tolk and Cantu, 2015).
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Several databases were used to conduct the review of literature, including, Compendex, PsycINFO, PubMed, SCOPUS and Web of Science.  The literature review began with a broad keyword search using the term “high reliability organizations” in the SCOPUS, Compendex, and PsycINFO databases.  The purpose of the keyword search was to capture the seminal research on high reliability organizations.  Particular attention was given to refereed journal articles.  Scholarly books provided a foundation for HRO theory.  Additional key terms in the literature search were Hospital-Associated Infections and Hospital Patient Safety.  The patient safety searches excluded hospitals where the patients were not humans, i.e. veterinarian hospitals.
Using One Search on the University of Tennessee online Libraries, a key word search on High Reliability Organizations yielded 665 peer-reviewed journals.  The number reduced to one peer reviewed article when adding Hospital-Associated Infections to the query.  Likewise, a key word search on Hospital-Associated Infections yielded more than fifteen thousand (15,717) peer reviewed journals; however once adding High Reliability Organizations to this search, the peer-reviewed journals reduced to one-the same article.  After further investigation, it was discovered that the article found in the Official Journal of the International League Against Epilepsy was on neither topic.  A similar basic search was performed in the Web of Science database using a wildcard character, (*), to find plurals and word variants and using the topics separately by adding a field.  The search found no records.  An advanced search in PsycINFO, PubMed and SCOPUS was performed using the same key words and no records were found in either.  Although a research paper exists linking HROs to infections in general, to date, no published research has been found linking HROs and HAIs specifically.
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High reliability concepts can help focus attention on the local mindset and patient safety culture that is essential for quality improvements (Hines et al, 2008).  Safety culture refers to the enduring beliefs and practices of an organization and its willingness to apply lessons-learned (Singer et al, 2009).  Increasingly, hospitals are applying such lessons learned to address safety and health.  While culture may be the foundation for vision, safety must be the overarching organizational strategy (Blouin and McDonagh, 2011).  Americans have had trouble in the last half of century understanding the healthcare system and did not see it as putting patients first (The Affordable Care Act is Working [Factsheet], 2014).  Developing a culture of safety has become a core element of many efforts to improve patient safety (Hamdan, 2013).
Since 2009, the Joint Commission has required the leadership of all health care organizations it accredits to “create and maintain a culture of safety” (Chassin and Loeb, 2013, p. 469).  A strong safety culture is a healthcare’s central tenet to becoming an HRO (Singer et al, 2009).  One significant component in valuing organizational learning is a focus on improving system performance (Institute of Medicine, 2004).  "Patient safety climate, or culture, shapes expected behaviors related to patient safety” (Affare, Tolk and Cantu, 2015) and is often measured by using a culture survey (Weaver, Lubomski, Wilson, Pfoh, Martinez, and Dy, 2013).  Given that the culture of safety influences the outcomes in patient care, such surveys are widely being implemented (Weaver et al, 2013).  “A strong safety culture fully supports high reliability and is focused on three action items: trust, report, and improve.  A successful safety culture also requires a constant assessment of the safety significance of events” (American College of Surgeons, 2014, Bulletin).  “HROs accept cultural, social, organizational, cognitive and technological challenges that are likely to hamper system safety and transform them in[to] opportunities for safety improvement”  (Bagnara, Parlangeli, and Tartaglia, 2010, p. 713).  
Since 2011, patient safety quality has improved “saving an estimated 50,000 lives and $12 billion dollars” (The Affordable Care Act is Working [Factsheet], 2014).  “Quality in health care is the degree to which [provider] processes and results meet or exceed the needs and desires of the people it serves” (CAMH, 2015, p. PS-1).  Consumers are now empowered with more available healthcare data.  Today, society holds hospitals responsible for the quality of services they provide.  One of the platforms for becoming a highly reliable health care system is greater public accountability (Stokes, 2013).
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In 2004, AHRQ tested, revised and released the Hospital Survey on Patient Safety Culture (HSOPS).  The HSOPS is a staff survey designed to help hospitals assess staff perceptions about the culture of safety (including patient safety issues, medical errors and event reporting) in their institutions (Mardon, Khanna, Sorra, Dyer and Famolaro, 2010).  The survey measures 12 patient safety culture composites with 42 questions (Mardon, Khanna, Sorra, Dyer and Famolaro, 2010).  Multiple regression analyses were performed to examine relationships between fifteen (15) safety culture variables and a measure based on patient safety indicators (PSIs) (Mardon, Khanna, Sorra, Dyer and Famolaro, 2010).  “The AHRQ PSIs underwent validation through a clinical panel review process, which provided the basis for selecting the indicators expected to be most useful for screening potentially preventable adverse events” (Mardon, Khanna, Sorra, Dyer and Famolaro, 2010, pp. 227-228).  The findings of the limited research revealed a direct relationship between patient safety culture and adverse hospital events (Mardon, Khanna, Sorra, Dyer and Famolaro, 2010).  Adverse events are those that result in harm to a patient.  The survey results provided validation of assessing the safety culture as an indicator of patient safety (Mardon, Khanna, Sorra, Dyer and Famolaro, 2010).
The Patient Safety Climate in Healthcare Organizations (PSCHO) survey was developed by the Patient Safety Culture Institute at the VA Palo Alto Health Care System under the direction of Dr. David Gaba and Stanford University (Singer, Meterko, Baker, Gaba, Falwell and Rosen, 2007; Hartman, 2008).  The PSCHO survey captures 38 safety climate items (Singer et al, 2007) and measures eight distinct dimensions of safety climate covering organizational, work-unit and interpersonal contributions to a hospital’s overall safety climate (Singer, Gaba, Geppert, Sinaiko, Howard, and Park, 2013).  The PSCHO survey “exhibits strong psychometric properties, is optimized for hospital-wide implementation, [and] covers more topics with fewer items than other safety climate surveys” (Singer et al, 2007, p. 24).  The psychometric properties were tested by surveying personnel from 105 U.S. hospitals representing all disciplines and hierarchy levels (Singer et al, 2007).  The data was analyzed using an exploratory factor and multi-trait analyses and nine constructs; three organizational, two unit and three individual factors were identified (Singer et al, 2007).  The constructs demonstrated the possibility of measuring key features of safety climate when using the appropriate sample size (Singer et al, 2007).  A separate research using the 2004 PSCHO survey applied systematic sampling measuring patient safety climate in 92 US hospitals (Singer, Gaba, Falwell, Lin, Haynes and Baker, 2009).  The results highlighted differences in attitudes and perceptions among work areas and within the emergency departments, which offered a better safety climate than other areas (Singer et al, 2009).
“HCAHPS (Hospital Consumer Assessment of Healthcare Providers and Systems) is a national survey that asks patients about their experiences during a recent hospital stay” (http://www.medicare.gov/hospitalcompare, accessed 29 June 2015).  Such surveys are comparable to a customer restaurant rating or review of their hotel stay.  Although, this federally mandated survey instrument is a component of quality health care, the average patient experience is ubiquitous – either relying upon unmet patient expectations or a utopian hospital experience.  An unfriendly admittance clerk, a nervous phlebotomist or a ‘dry’ (nonchalant) physician can shape the entire patient experience (Kerfoot, 2008).  The volatility of such survey, though comparatively damaging to the hospital’s reputation, provides little evidence-based support and is of no interest to the current research.
While the debate over the elements necessary for a culture of safety continues, a commitment to safety at the highest level of the organization, as well as an openness toward reporting errors, are of paramount importance (Institute of Medicine, 2004).  The result of the HRO literature analysis by Tolk and Cantu (2014) found that in essence all of the journal articles that were based upon case studies of high reliability cultures used a survey methodology to measure such (Tolk and Cantu, 2014).  The authors reviewed “over 500 journal articles, books, essays, manuals, and conference papers” using the search term high reliability organizations and key words relevant to healthcare and patient safety cultures to compare recommendations for managers of HROs against actual implementations (Tolk and Cantu, 2014, p. 13).  While many hospitals conduct staff surveys to assess their safety culture, few have moved beyond tabulating survey results to take effective actions that have resulted in creating a patient safety climate supportive of high reliability (Chassin and Loeb, 2013).  Moreover, it is important to note that surveys are baseline instruments and provide no proof of culture establishments (Affare, Tolk and Cantu, 2015); they measure the employee’s perception of the local safety climate (Weaver, et al, 2013) and other characteristics provided by hospital personnel.  The elements of a sustainable safety culture must be measured using a survey that results in focused interventions based on areas of improvement identified through analysis and evaluations (American College of Surgeons, 2014).  Yanke, Carayon, and Safdar (2014) argue, “As science moves from evidence generation to translation into practice, an effective framework to promote, facilitate, and evaluate the implementation of evidence-based strategies… is needed” (Yanke, Carayon, and Safdar, 2014, p. 1176).
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Society has pressured healthcare organizations, among others, to validate the success and improvement of services through evaluation (Stufflebeam and Coryn, 2014).  Stufflebeam and Coryn (2004) argue, “Evaluation is a vital component of the continuing health of organizations.  If evaluations are conducted well, organizations and their people will have the satisfaction of knowing with confidence which [program] elements are strong and where changes are needed.  Evaluation is therefore a constructive pursuit” (Stufflebeam and Coryn, 2004, p. xxvii).  The CIPP model is one evaluative framework used in healthcare that was developed by Daniel Stufflebeam (1967/1983) and revised four times in subsequent years.  The CIPP model provides a comprehensive approach for organizations in their efforts to assess a program’s context, inputs, processes and products.  The CIPP model has an accountability approach that is useful when an evaluation is focused on a program’s value, merit and worth.  A notable feature of the CIPP model is that it directly involves stakeholders in the program’s evaluation (Stufflebeam and Coryn, 2014).  Although a recommended tool in hospital program evaluation, the CIPP Model was not used in this research as the emphasis of the research is not a comprehensive evaluation of the hospital safety program’s merit or worth.
Stufflebeam and Coryn (2014) examined nine different evaluative approaches based on various evaluation assignments in the second edition of Evaluation Theory, Models, and Application (2014).  This edition offers an “extensive assortment of qualitative and quantitative procedures and management steps required to carry out sound evaluations, meta evaluations and processes for institutionalizing and mainstreaming systematic evaluations” (Stufflebeam and Coryn, 2014, p. xix).  Between the two authors, there is national and international recognition of their evaluation theory and over fifty-five years of relevant experience (Stufflebeam and Coryn, 2014).  Three of the approaches discussed in the second edition were immediately applicable to the planning and developing of this study’s recommendations: two quasi-evaluation approaches and one improvement and accountability-oriented evaluation approach.  Though the idea to use a three-year history of safety score data came from the Success Case Method, it was not used as a quasi-evaluative approach for this research.
Finally, both, Barbara Youngberg (2004) and Drs. Chassin and Loeb (2014) provided assessment tools that suggests an organization’s ability to become an HRO.  Youngberg’s self-assessment tool provides characteristics of an HRO and challenges risk managers to begin the organization’s progression to becoming an HRO (Youngberg, 2004).  The article provides that the attributes of high reliability organizations include, but are not limited to trust and transparency, hierarchical flexibility, and the existence of standards and processes to support reliability; training and development (Youngberg, 2004).  Likewise, Drs. Chassin and Loeb (2014) of the Joint Commission developed an implementation framework that assesses a hospital’s ability and status in their transition toward becoming an HRO.  This implementation framework defines the stages of maturity they believe a hospital must pass on their journey to become an HRO, much like the project lifecycle in Project Management.  Unlike the assessment tool provided by Barbara Youngberg, the recommendations developed as a result of this research are not offered as a precursor to becoming an HRO.  The research recommendations can be useful for hospitals, accrediting bodies or patient safety survey developers in assessing whether high reliability theory exists in their hospital’s safety-related measures.
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The literature review reveals how an industry outside of academia such as healthcare can value the characteristics of an HRO enough to justify organizational improvements toward becoming an HRO.  An AHRQ investigation, reported by Dixon and Schoffer (2006) revealed health workers’ lack of knowledge in HRO theory.  There is an immediate opportunity for researchers to partner with health care practitioners to further understand how HRO theory can be implemented within health care operations.  Patient safety advocacy would benefit from the development of an overall framework that combines scientific disciplines (Blouin and McDonagh, 2011).
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PSI are measures that identify preventable, adverse events.  When a consumer seeks treatment at a hospital for one medical problem, they don’t want to experience an additional injury, infection, or serious condition during their stay.  Patient safety ratings show consumers how well a hospital safeguards patients from serious, potentially preventable complications, such as infections and adverse events which can occur during their hospital stay.  In response to the Joint Commission’s requirement for hospitals to maintain a safety culture and the existing research gap in prescriptive steps to become an HRO, this research conducts correlations between high reliability constructs and existing safety tools used to evaluate hospital safety programs in an effort to facilitate the development of a self-assessment/ evaluative framework.  The development of such framework begins with assessing the safety culture survey against high reliability constructs.
The Literature Review documented the use of safety culture surveys as a meaningful assessment of patient safety in hospitals.  It also confirmed that hospitals use safety surveys to measure their culture of safety.  Although twelve patient safety climate factors are presented in the HSOPS survey, it was developed to assess safety culture (Haugen, Søfteland, Eide, Nortvedt, Aase and Harthug, 2010), while the PSCHO “captures the key elements of safety climate as described by HRO theory” (Singer, Meterko, Baker, Gaba, Falwell and Rosen, 2007, p. 2003).  “Safety climate is defined as shared perceptions regarding the events, practices and procedures as well as the kind of behavior that gets rewarded, supported and expected in a particular organizational setting” (Alahmadi, 2010, p. e17).  “Patient safety culture is defined as… the perceptions, behaviors, and competencies of individuals and groups [and is] determine[d] [by] an organization’s commitment, style, and proficiency in safety management” (Bonner, Castle, Perera, and Handler, 2008, p. 18).  “Culture and climate are often used interchangeably and may represent different approaches to measurement of the same phenomenon” (Alahmadi, 2010, p. e17).  In this vein, the HSOPS questions will be coded against HRO constructs as a measurement of safety culture.
To assist hospitals on their journey toward creating reliable patient safety systems, the Joint Commission provides additional resources such as the National Patient Safety Goals (NPSG), the yearly patient safety requirements (CAMH Update 2, 2015).  Additional inputs to the hospital safety program are the requirements found in the NPSG.  A summary of the Hospital Safety Program’s goals that became effective January 1, 2015 is found in Appendix 1.  This coding will be validated using a factor analysis, the same methods the survey developers used for validating the PSCHO surveys (Singer et al, 2007).
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CHAPTER III 
Materials and Methods

How does a hospital transition into an HRO?  No universally agreed upon method exists to help guide hospitals transitioning to an HRO.  The literature review reveals how an industry outside of academia such as healthcare can value the characteristics of an HRO enough to justify organizational improvements toward becoming an HRO.  The literature also revealed that the way hospitals measure their safety culture is by administering staff surveys.  The HSOPS safety culture survey was evaluated against high reliability constructs exclusively using the mindfulness assessment questions found in Managing the Unexpected (2007).  Qualitative data was readily available for the HRO constructs; the mindful assessment questions are found in Appendix 3, Assessing an Organization’s Capabilities for Assured Performance.
*****
The safety goals published by the Joint Commission, a hospital accrediting body, contains a goal to reduce the risk of health care-associated infections.  The HAIs in this research are found in three of the corresponding standards in Goal 7 of the NPSG: NPSG.07.04.01, NPSG.07.05.01, and NPSG.07.06.01.  Table 1 captures the goals and their corresponding standards in an effort to further highlight this research’s focus on standards found in Goal 7.  Although, there are six goals listed, they are numbered according to the Hospital Safety Program’s goals summarized in Appendix 1.  Goal 1 has two corresponding standards, NPSG.01.01.01 and NPSG.01.03.01.  Between the two standards are a total of five risk areas and neither of these risk areas require documentation.  Goal 3 has three corresponding standards and a total of nineteen risk areas.  Seven of these risk areas require a measure of success and three of the 19 risk areas require documentation.  Finally, Goal 7 has five corresponding standards with 36 risk areas which require 19 measures of success.


	Table 1: National Patient Safety Goals and Corresponding Standards

	 
	Standard
	# of Risk Areas
	Measures of Success Needed
	# of Risk Areas Requiring Documentation

	Goal 1
	NPSG.01.01.01
	2
	1
	0

	 
	NPSG.01.03.01
	3
	0
	0

	 
	 
	 5
	1
	0

	Goal 2
	NPSG.02.03.01
	3
	0
	1

	 

	Goal 3
	NPSG.03.04.01
	7
	1
	0

	 
	NPSG.03.05.01
	8
	2
	1

	 
	NPSG.03.06.01
	5
	4
	2

	 
	 
	 19
	7
	 3

	Goal 6
	NPSG.06.01.01
	4
	0
	1

	 

	Goal 7
	NPSG.07.01.01
	3
	0
	0

	 
	NPSG.07.03.01
	9
	2
	0

	 
	NPSG.07.04.01
	13
	11
	2

	 
	NPSG.07.05.01
	8
	4
	0

	 
	NPSG.07.06.01
	3
	2
	0

	 
	 
	36
	 19
	 2

	Goal 15
	NPSG.15.01.01
	3
	3
	1

	 

	 
	TOTALS
	71
	30
	8





As show in Figures 2 and 3 on the following page, Goal 7 represents approximately 51% of the 71 total Risk Areas and approximately 64% of the 30 measures of success that are needed to satisfy the NPSG.  Figure 2 shows the four goals that require a measure of success; the largest part of the pie is Goal 7.  The scope of this research was limited to Goal 7 of the NPSG.


Figure 2: NPSG Risk Areas



Figure 3: NPSG Measures of Success Needed
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The methods used in this study were designed to answer the following research question, Do the safety-related instruments measure HRO?  In order to address the goal of providing HRO suggestions for use in hospital settings, a quantitative approach with qualitative elements was established.  This research will first seek correlation in the hospital safety culture survey and HRO constructs.  The hospital safety culture survey questions were coded against HRO constructs.  A content analysis was then performed to translate the requirements found in the NPSG to a unit of analysis and then correlate them with the same HRO constructs.  This approach provides efficient use of the NPSG as a standard and is amenable to the analysis of safety at the hospital program level.  The logic model found in Figure 4 is a graphical representation of the initial part of the research plan.
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There exists a relationship with high reliability theory and improved patient safety outcomes.
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s
 vs HRO Constructs
Assessment 
Suggestions - Results
of the HRO Constructs Coding
Joint Commission NPSG vs HRO Constructs
INPUTS
OUT
PUT
)
Figure 4. Research Plan’s Initial Logic Model




The research recommendations are the expected output that will be developed based on the identified gaps and/ or lessons learned from both correlation analyses.  The survey results represent internal safety performance measurements.  Thus a technical approach can improve the safety performance measurements and provide the healthcare organization’s infrastructure mindful capabilities.  Healthcare organizations will be able to make decisions on the best way to leverage the output from the HSOPS and assess their organization’s mindful capabilities at the same time.
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To set up the hypothesis test of a relationship with high reliability theory and improved patient safety outcomes, the hospital safety culture survey questions were coded against HRO practices.  Each question from applicable sections of the HSOPS survey was coded with a 1, 2, 3, 4, or 5 corresponding to the HRO constructs as listed in Table 2.  The coding was performed to seek relational analysis between the hospital safety-related measures (the safety culture survey) and high reliability constructs.  To reduce bias, the researcher obtained coding consensus with two fellow researchers; each coded individually then compared and discussed their results until consensus was reached.  The coding remained constant with the written text found in Exhibits 4.5 to 4.9 of Managing the Unexpected (Weick and Sutcliffe, 2007).  These exhibits are found in Appendix 3.  The HRO constructs correlated with 33 of the 42 survey questions (78.57%).


Table 2: Coding for HRO Constructs
	Numerical Code Assigned
	HRO Construct

	1
	Sensitivity to Operations

	2
	Reluctance to Simplify

	3
	Preoccupation with Failure

	4
	Deference to Expertise

	5
	Commitment to Resilience





The primary work area or unit in the hospital, Sections G (Number of Events Reported), H (Background Information) and I (Comments) were omitted from the coding as they did not provide questions that could be correlated.  Some of these sections will be used later in the research discussion.  Reverse coding was assigned to survey questions that would negatively correlate to the HRO constructs.  An example is question number seven on the HSOPS which says We use more agency/ temporary staff than is best for patient care.  While being sensitive to operations does involve management monitoring workload and obtaining agency/ temporary staff as needed, the best care for patients has to be the primary focus of any operation.  100% of the survey questions that were reverse coded in this research were also reverse coded in the 2014 HSOPS Comparative Database.  A copy of the HSOPS survey is found in Appendix 4.
Table 3 on the next page shows the results of the coding consensus on the HSOPS questions.  The green shaded areas are questions with positive correlation with the HRO constructs that are listed as the column titles and red shaded areas indicate survey questions that were reverse-coded.  The missing questions such as A3, A11, A13 and A17, are questions that had no direct relationship with the HRO constructs.  Approximately twenty-one percent (21.43%) of the questions did not correlate with HRO constructs.  The middle of Figure 5 shows the correlation of questions to each HRO construct.  The first three characteristics (rectangular boxes) are Principles of Anticipation and the last two are Principles of Containment.  On the right side of Figure 5, we see the sections of the survey and the HRO construct gaps in each section.  The left side of Figure 5 rank orders the HRO constructs as a result of the HRO coding.


	Table 3: Coding Consensus Result

	
	 
	Sensitivity to Operations
	Reluctance to Simplify
	Preoccupation with Failure
	Deference to Expertise
	Commitment to Resilience

	Your Work Area/ Unit
	A1
	 
	 
	 
	 
	

	
	A2
	
	
	
	
	

	
	A4
	
	
	
	
	

	
	A5
	
	
	
	
	

	
	A6
	
	
	
	
	

	
	A7
	
	
	
	
	

	
	A8
	
	
	
	
	

	
	A9
	
	
	
	
	

	
	A10
	
	
	
	
	

	
	A12
	
	
	
	
	

	
	A14
	
	
	
	
	

	
	A15
	
	
	
	
	

	
	A16
	 
	 
	 
	 
	 

	
	A18
	 
	 
	 
	 
	 

	Manager
	B1
	 
	 
	 
	 
	 

	
	B2
	 
	 
	 
	 
	 

	
	B3
	 
	 
	 
	 
	 

	
	B4
	 
	 
	 
	 
	 

	Communication
	C1
	 
	 
	 
	 
	 

	
	C2
	 
	 
	 
	 
	 

	
	C3
	 
	 
	 
	 
	 

	
	C4
	 
	 
	 
	 
	 

	
	C5
	 
	 
	 
	 
	 

	
	C6
	 
	 
	 
	 
	 

	Events
	D1
	 
	 
	 
	 
	 

	
	D2
	 
	 
	 
	 
	 

	
	D3
	 
	 
	 
	 
	 

	Hospital
	F1
	 
	 
	 
	 
	 

	
	F2
	 
	 
	 
	 
	 

	
	F6
	 
	 
	 
	 
	 

	
	F8
	 
	 
	 
	 
	 

	
	F9
	 
	 
	 
	 
	 

	
	F11
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Correlation Gaps in HRO Constructs and specific sections of the HSOPS

Communication:
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Your Work Unit/ Area: Deference to Expertise
HRO Constructs Ranking as a Result of the HSOPS Coding
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Figure 5. Results of the HRO Constructs Coding

[bookmark: _Toc432014626]3.3 Correlate Hospital Safety Culture Survey and HRO Constructs
To test for the correlation between the hospital safety culture surveys and the HRO constructs, hospital survey responses were obtained.  The correlation of high reliability constructs and a hospital’s safety-related measures was difficult because the characteristics of an HRO are not quantitative measurements.  Despite this challenge, the research needed to test whether the results of the HSOPS questions coded against HRO constructs are consistent with the hospital survey results.  The correlation analysis was performed using the student MATLAB version R2014a software package.  The HSOPS data used in this analysis was provided by the HSOPS Comparative Database.  The HSPOS Comparative Database is funded by the U.S. AHRQ and administered by Westat under contract with AHRQ.  The Comparative Database provided responses from 612 unidentified U.S. hospitals.  The Comparative Database Report provides initial results to hospitals so that they can use to the results to compare their patient safety culture to other U.S. hospitals (http://www.ahrq.gov/professionals/quality-patient-safety/patientsafety culture/hospital/2014/index.html, accessed July 01, 2015).
A data matrix (XD) was established using the hospital responses for each of the 612 hospitals and the percent positive responses for the 42 coded questions from the survey.  The percent positive responses are said to be actionable data because the percent positive responses are reported to hospitals and used by Westat for national benchmarks (S. Smith, personal communication, September 15, 2015).  The data matrix has the dimension 42 x 612.  The covariance matrix, S, of the data sample is 
S =	  1 	XTDXD  
n - 1
Where the subscript, T, denotes the matrix transpose (Martinez, Martinez, and Solka, 2011).  From the covariance matrix, the correlation coefficients between each pair of the questions were obtained using the MATLAB corrcoef() function.  The response set of each hospital was considered as one observation.  Tables 4a and 4b on the following page are snapshots of the correlation coefficients.  For example, Table 3 and Figure 5 show that questions A1, A6 and A10 were all coded to the HRO construct Commitment to Resilience.  The correlation coefficients are found by selecting one of the questions on the X axis and the other on the Y axis or vice versa in the coefficient matrix.
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	Table 4a Snapshot of the Covariance Coefficients

	
	A1
	A2
	A3
	A4
	A5
	A6
	A7
	A8
	A9
	A10

	A1
	1
	0.47987
	0.892319
	0.888479
	0.413537
	0.412711
	0.463373
	0.561588
	0.370584
	0.465328

	A2
	0.47987
	1
	0.554966
	0.492184
	0.605391
	0.520667
	0.459743
	0.598129
	0.534085
	0.668788

	A3
	0.892319
	0.554966
	1
	0.82594
	0.520061
	0.454212
	0.553343
	0.597942
	0.402072
	0.558959

	A4
	0.888479
	0.492184
	0.82594
	1
	0.40971
	0.448103
	0.384744
	0.587233
	0.42329
	0.481791

	A5
	0.413537
	0.605391
	0.520061
	0.40971
	1
	0.416704
	0.584739
	0.583933
	0.396998
	0.668493

	A6
	0.412711
	0.520667
	0.454212
	0.448103
	0.416704
	1
	0.382346
	0.501497
	0.720934
	0.648516

	A7
	0.463373
	0.459743
	0.553343
	0.384744
	0.584739
	0.382346
	1
	0.502062
	0.344609
	0.585471

	A8
	0.561588
	0.598129
	0.597942
	0.587233
	0.583933
	0.501497
	0.502062
	1
	0.604113
	0.712913

	A9
	0.370584
	0.534085
	0.402072
	0.42329
	0.396998
	0.720934
	0.344609
	0.604113
	1
	0.635306

	A10
	0.465328
	0.668788
	0.558959
	0.481791
	0.668493
	0.648516
	0.585471
	0.712913
	0.635306
	1




	Table 4b Snapshot of the Covariance Coefficients (continued)

	
	B1
	B2
	B3
	B4
	C1
	C2
	C3
	C4
	C5
	C6

	B1
	1
	0.856819
	0.597288
	0.579022
	0.71692
	0.656562
	0.585679
	0.668944
	0.649777
	0.646337

	B2
	0.856819
	1
	0.745075
	0.722903
	0.72529
	0.745782
	0.550519
	0.692936
	0.719466
	0.745166

	B3
	0.597288
	0.745075
	1
	0.815959
	0.526094
	0.650748
	0.448506
	0.527812
	0.609021
	0.671216

	B4
	0.579022
	0.722903
	0.815959
	1
	0.513942
	0.623573
	0.411573
	0.452286
	0.569536
	0.648298

	C1
	0.71692
	0.72529
	0.526094
	0.513942
	1
	0.70396
	0.775218
	0.69568
	0.828822
	0.589911

	C2
	0.656562
	0.745782
	0.650748
	0.623573
	0.70396
	1
	0.591495
	0.742193
	0.741395
	0.77656

	C3
	0.585679
	0.550519
	0.448506
	0.411573
	0.775218
	0.591495
	1
	0.603026
	0.798511
	0.48723

	C4
	0.668944
	0.692936
	0.527812
	0.452286
	0.69568
	0.742193
	0.603026
	1
	0.6611
	0.703995

	C5
	0.649777
	0.719466
	0.609021
	0.569536
	0.828822
	0.741395
	0.798511
	0.6611
	1
	0.636444

	C6
	0.646337
	0.745166
	0.671216
	0.648298
	0.589911
	0.77656
	0.48723
	0.703995
	0.636444
	1
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As shown in the yellow and blue highlights in Tables 4a and 4b on the previous page, the response is the same, no matter which of the two questions you select first.  If the coefficients are greater than 0.4, a correlation exists between the two survey questions.  Table 4a shows a correlation of 0.412711 between A1 and A6, a correlation of 0.465328 between A1 and A10, and the correlation between A6 and A10 is 0.648516. 
The correlations not seen in the snapshots of covariance coefficients in Tables 4a and 4b are found in some of the Deference to Expertise questions, B1, B2, F2 and F6; and the Sensitivity to Operations and Preoccupation with Failure questions.  Table 4b shows a correlation of 0.856819 between B1 and B2, but the correlation between the remaining pairs are not shown.  The correlation between B1 and F2 is 0.602162 and the correlation between B2 and F2 is 0.640409.  The correlation between B1 and F6 is 0.519655 and the correlation between B2 and F6 is 0.573063.  Finally, the correlation between F2 and F6 is 0.848038.  The corresponding questions coded against each HRO construct as shown in Figure 4 all correlate with the questions they were grouped.  Table 5 shows to covariance coefficients for the Reluctance to Simplify questions.  The remaining covariance coefficients for each pairs are found in Tables A.4 and A.5



	Table 5 Coefficients for Questions Coded to Reluctance to Simplify

	X-Axis
	Y-Axis
	Coefficient
	 
	X-Axis
	Y-Axis
	Coefficient

	A4
	A12
	
	
	A16
	C2
	

	A4
	A16
	
	
	A16
	C4
	

	A4
	C2
	
	
	A16
	C6
	

	A4
	C4
	
	
	
	
	

	A4
	C6
	
	
	C2
	C4
	

	
	
	
	
	C2
	C6
	

	A12
	A16
	
	
	
	
	

	A12
	C2
	
	
	C4
	C6
	

	A12
	C4
	
	
	
	
	

	A12
	C6
	
	
	
	
	




[bookmark: _Toc432014627]3.4 Content Analysis on NPSG and HRO Coding
To test whether safety measures, specifically, patient safety goals, include HRO constructs, a content analysis was performed and the results were correlated with the HRO practices.  The content analysis allowed a closer examination of the NPSG standards in the least altered state.  The content analysis was implemented to translate the elements of performance found in the NPSG standards specific to this research to a unit of analysis.  The unit of analysis evolved directly from the NPSG Elements of Performance.  The Elements of Performance for Goal 7 are found in Appendix 1; they were reduced to an average of six words.  For example, goal NPSG.07.04.01 suggests that the hospital implement evidence-based practices to prevent CLABSI.  This goal has thirteen elements of performance listed after each.  Below is the narrative for the third element of performance:
Implement policies and practices aimed at reducing the risk of central line–associated bloodstream infections. These policies and practices meet regulatory requirements and are aligned with evidence-based standards (for example, the Centers for Disease Control and Prevention (CDC) and/or professional organization guidelines).
[bookmark: _Toc414044310]The result of the content analysis reduced the third element of performance to the following unit of analysis: Implement policies to reduce CLABSI risk.  Content analysis also presented an opportunity for the research to seek correlation with the HRO constructs.  The quantitative data emerged from coding the HRO constructs.  Table 5 lists the result of the content analysis for each of the standards used in Goal 7 of the NPSG.  The specific standard numbers are outlined and bolded in Table 4 followed by their description.
Table 5 also lists the results of the HRO constructs coded against the Elements of Performance of Goal 7 of the NPSG.  Sixty percent (3/5) of the constructs are represented in the NPSG.  Reluctance to Simplify and Deference to Expertise do not appear in the Elements of Performance for Goal 7 of the NPSG.  Also, 12.50% of the Elements of Performance did not correlate with any HRO construct.

Table 6: Goal 7 Elements of Performance Coded Against HRO Constructs
	Goal 7:  Reduce the risk of health care-associated infections.
	Coding

	 
	

	NPSG.07.04.01 Implement evidence-based practices to prevent CLABSIs.
	

	 
	

	1. Educate staff and licensed practitioners
	5

	2. Educate patients and their family
	5

	3. Implement policies to reduce CLABSI risk
	3

	4. Conduct periodic risk assessments
	1

	5. Provide CLABSI rate data and prevention outcome measures to stakeholders
	1

	6. Use catheter checklist for insertion
	1

	7. Perform hand hygiene before catheter manipulation or insertion
	

	8. Use femoral veins as last resort (adults only)
	

	9. Use standardize supply cart
	5

	10. Use standardized protocol for sterile barrier precautions
	1

	11. Use antiseptic for skin preparation
	3

	12. Use standard protocol for port disinfection
	1

	13. Routinely evaluate all venous catheters
	5

	 
	

	 
	

	NPSG.07.05.01 Implement evidence-based practices for preventing SSIs.
	

	 
	

	1.	Educate staff and licensed practitioners
2.	Educate patients and their family
3.	Implement policies to reduce SSI risk
4.	Conduct periodic risk assessments
5.	Measure SSI rate for 30 – 90 days
6.	Provide process and SSI outcomes to key stakeholders
7.	Administer antimicrobial agents
8.	Use a scientific hair removal method. (when necessary)
	5
5
3
1
1
1
3


	 
	

	
	

	 
	

	NPSG.07.06.01 Implement evidence-based to prevent indwelling CAUTI.

1.	Insert indwelling urinary catheters according to guidelines.
2.	Manage indwelling urinary catheters according to guidelines.
3.	Measure CAUTI prevention processes in high-volume areas.
	

1
1
3


[bookmark: _Toc432014628]
Table 7: NPSG Coding Tally
	HRO Constructs
	Total Number of Correlated Elements

	Sensitivity to Operations
	10

	Preoccupation with Failure
	5

	Commitment to Resilience
	6





3.5 Identifying Successful and Unsuccessful Hospitals Based on HAI Scores
Safety Score data was obtained from the Center for Medicare and Medicaid Services (CMS), an agency of the Federal government.  Works of the U.S. government are in the public domain and permission is not required to reuse them.  The research collected information from publicly available sources and thus no patient consent was required.  The data reported by CMS is reported to the Centers for Disease Control (CDC), then publically reported on CMS’s Hospital Compare website, (hospitalcompare.hhs.gov).  If CMS does not report data for one or more of the measures, it is because the hospital either did not have sufficient data or because there were discrepancies in data collection.  The HAI data found in this dissertation was downloaded from the Hospital Compare database during the months of January through March 2015.  The measurements collected began January 1, 2013 and ended December 31, 2013.  The researcher entertained the idea of performing a meta-analysis consisting of three years of safety score data instead of one, but was unable to perform this task due to the unavailability of a set of data for three years.
The HAI raw data file for 2013 obtained 166,284 lines of data.  The raw data collected from the Hospital Compare database was filtered to reveal the HAIs (with Measure IDs) specific to this dissertation: CLASBI (HAI_1_SIR), CAUTI (HAI_2_SIR) and SSI from colon surgery (HAI_3_SIR).  The SSI data is collected for hysterectomy and colon surgery.  In order to reduce gender bias, this research chose SSI from colon surgery.  After applying the Measure ID filter, 13,857 lines were returned.  The new data set was sorted by the lowest to highest Score in each category and the top quartile was obtained.  7,550 lines did not contain a Score and were therefore removed from the population; this reduced the sample size to 6,308 lines.
The researcher identified the hospitals with no HAI instances in all three categories and labeled these the hospitals “Best of the Best.”  These results were used as the successful instances in the research and are found in Table A.1.  The researcher obtained a sample of 30 lines from the middle based on the average Safety Score of 4.894; these instances are found in Table A.2 of the Appendix and are labeled ‘Hospitals with Medium HAI Safety Score in 2013’.  The median scores ranged from 3.399 to 6.542 and had a mode of 4.627.  Finally, the researcher revisited the raw data and obtained the HAIs that were listed in the file as “Worse than the U.S. National Benchmark”.  These results were used as the least successful instances in the research and are found in Table A.3.  The worst scores ranged from 3.283 to 6.498.  Of note, the SSIs did not have any data listed as “Worse than the U.S. National Benchmark.”
The research method also involved analyzing the safety score data in an effort to look at contrasting (successful and least successful) instances for different hospital safety programs.  Analyzing successful and least successful hospital-associated infection instances can assist in developing a useful recommendations for improving assessment results, (Stufflebeam and Coryn, 2014).  Logistic regression analyses were performed using IBM’s SPSS® Statistics, version 22 software package to examine whether potential predictors such as hospital size (number of beds), patient revenue, number of discharges, and number of patient days were present.  The patient days were divided by 1000 in the log regression file to show the number of patient days per year.  The log regression file is found in Table A.6.
The regression analysis showed that patient days are the most significant predictors for the successful hospital-associated infection instances.  For every additional day the patient stays in the hospital, there is a higher chance of developing an HAI.  As shown in Table 7 and the following linear equation, the regression model also shows that Staff Beds, Patient Revenue and Total Discharges has no impact on the HAI score for the successful and least successful hospitals.  The SPSS output is found in Appendix 6.




	Table 8: Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 1a
	No.ofStaffedBeds
	.000
	.004
	.012
	1
	.912
	1.000

	
	GrossPatientRevenue
	.000
	.000
	.001
	1
	.981
	1.000

	
	TotalDischarges
	.000
	.000
	4.195
	1
	.041
	1.000

	
	PatientDays per 000
	-.137
	.054
	6.440
	1
	.011
	.872

	
	Constant
	0.392
	.559
	.493
	1
	.483
	1.480


a. Variable(s) entered on step 1: No.ofStaffedBeds, GrossPatientRevenue, TotalDischarges, PatientDays Per 000.


 = B0 + B1X
Where the intercept, B0 = 0.392
= 0.392 + (.000) * (#of Staff Beds) + (.000) * (Gross Patient Revenue) + (.000) * (Total Discharges)) - (.137) * (Patient Days))

A regression analysis with the number successful HAI instances as the dependent variable and the regions as the independent variable was performed.  As shown in Table 8, all except one region obtained at least one hospital with successful HAI instances.  With nine regions, the version of SPSS used truncated the last region in its results.  The Mountain Region was found to be an outlier, having zero hospitals with successful HAI instances.  With this in mind, the researcher removed the Mountain Region from the list and re-ran the analysis with regard to region.  The greatest number of successes were in the South Atlantic Region.  Two unrelated factors emerge from this research as indicators of successful HAI outcomes: number of patient days and the region in which the hospitals are located.  In the following section, the research hypothesis is validated using a factor analysis that will attempt to create a model using the region with the most successful HAI instances and the actual hospital survey results.

Table 9: Regression Analysis with respect to Region
	Region
	# of Hospitals with Successful HAI Instances
	# of Hospitals with Unsuccessful HAI Instances

	East North Central
	6
	5

	East South Central
	3
	5

	Middle Atlantic
	1
	4

	Mountain
	0
	2

	New England
	1
	1

	Pacific
	6
	6

	South Atlantic
	10
	8

	West North Central
	1
	2

	West South Central
	7
	7

	Total
	35
	45





While the logistical regression analysis performed visited potential hospital predictors such as hospital size (number of beds), patient revenue, number of discharges, number of patient days, and the hospital’s region, the research did not take into account the socioeconomic factors surrounding healthcare.  “The potential power of the socioeconomic status (SES) paradigm in understanding health disparities… is evident in the fact that socioeconomic differences in health outcomes have been widely documented for most health conditions in most countries” (Crimmins, Hayward, and Seeman, 2004, p. 310).  This confounding variable can affect the relationship between the successful HAI instances against patient days and the region of the country in which the hospital is located.






	Table 10: Distribution of Hospitals by Region

	
	
	Participating Hospitals HSOPS
	
	Participating Hospitals HAI Scores

	 
	 
	n
	%
	 
	n
	%

	1
	New England/Mid Atlantic
	93
	15%
	
	1749
	13%

	3
	South Atlantic
	121
	20%
	
	1995
	15%

	4
	E. North Central
	161
	26%
	
	2157
	16%

	5
	E. South Central
	52
	8%
	
	1137
	8%

	6
	W. North Central
	46
	8%
	
	1956
	14%

	7
	W. South Central
	65
	11%
	
	1995
	15%

	9
	Mountain/Pacific
	74
	12%
	 
	2688
	20%

	
	Total
	612
	100%
	
	13,677
	100%





The South Atlantic Region was found to have the greatest success in terms of HAIs and the Mountain Region had no successes.  The U.S. Census Divisions for the South Atlantic Region includes the following states: Delaware, District of Columbia, Florida, Georgia, Maryland, North Carolina, South Carolina, Virginia and West Virginia (AHA Hospital Statistics).  The Mountain Region includes the following states: Arizona, Colorado, Idaho, Montana, Nevada, New Mexico, Utah and Wyoming.  As shown in Table 8, the American Community Survey 5-Year Estimates (2009-2013) reports that the Mountain Region had an average of 31.0% of its population below the poverty level in the zip codes where the least successful instances of HAIs were noted (http://factfinder.census.gov/faces/nav/jsf/pages/index.xhtml, accessed September 06, 2015).  The South Atlantic Region reported an average of 18.7% of its population below the poverty level in the zip codes where the most successful instances of HAIs were noted.



Table 11: Poverty Level by Community
	Hospital Name
	State
	ZIP Code
	County Name
	% of People Below Poverty

	PARRISH MEDICAL CENTER
	FL
	32796
	BREVARD
	15.0%

	FLORIDA HOSPITAL NORTH PINELLAS
	FL
	34689
	PINELLAS
	14.9%

	UNIVERSITY HOSPITAL AND MEDICAL CENTER
	FL
	33321
	BROWARD
	12.2%

	GULF COAST REGIONAL MEDICAL CENTER
	FL
	32405
	BAY
	16.7%

	LARGO MEDICAL CENTER
	FL
	33770
	PINELLAS
	14.1%

	ST MARY'S HOSPITAL
	GA
	30606
	CLARKE
	31.5%

	COLQUITT REGIONAL MEDICAL CENTER
	GA
	31768
	COLQUITT
	30.7%

	MEDSTAR HARBOR HOSPITAL
	MD
	21225
	BALTIMORE CITY
	26.5%

	CENTRAL CAROLINA HOSPITAL
	NC
	27330
	LEE
	18.5%

	LAKE NORMAN REGIONAL MEDICAL CENTER
	NC
	28117
	IREDELL
	6.4%

	 
	 
	 
	
	

	UTAH VALLEY REGIONAL MEDICAL CENTER
	UT
	84604
	UTAH
	27.3%

	MARICOPA MEDICAL CENTER
	AZ
	85008
	MARICOPA
	34.6%





The socioeconomic status of the area surrounding the hospital may be a confounded variable for the HAI hospital data and warrants future research.  Factors to consider with patient care may be educational level of the patient and the care-giver, the availability of modern technology in the hospital, and the financial impact of the area on the hospital itself.  These confounds do not specifically affect the data as reported in this research; two Georgia hospitals (highlighted in the previous table) in the most successful HAI instances also have an average of 31.1% of its population below the poverty level.

[bookmark: _Toc432014629]3.6 Research Validation
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Figure 5: Summary of HSOPS Coding



Table 11: HSOPS Coding Tally
	HRO Constructs
	Total Number of Correlated Questions

	Sensitivity to Operations
	9

	Reluctance to Simplify
	6

	Preoccupation with Failure
	11

	Deference to Expertise
	4

	Commitment to Resilience
	3




1 
1 
92



387 hospitals reported no observed CAUTIs during the period, 435 hospitals reported no observed CLABSIs, and 385 reported no observed SSIs from colon surgery during the period listed.  The lower limit of the confidence interval was not calculated when the number of observed infections equaled zero.  Thirty-five (35) hospitals reported no HAIs for CAUTI, CLABSI and SSIs from colon surgery during the documented reporting period.  Eighty percent (n = 28) were medium-sized hospitals (bed size = 100-299), while 14 percent (n = 5) and 6 percent (n = 2) were large and small (bed size ≤ 99) hospitals, respectively.  Gross patient revenue ranged from $220 million to $1.75 billion last year.  The statistical sample obtained for this research was 105 hospitals. 

	Table 12: Distribution of Hospitals by Bed Size

	
	
	Participating Hospitals HSOPS
	
	Participating Hospitals HAI Scores

	 
	 
	n
	%
	 
	n
	%

	
	Small Hospitals
	217
	35.5%
	
	
	

	
	Medium-Sized Hospitals
	233
	38.0%
	
	
	

	
	Large Hospitals
	162
	26.5%
	 
	
	

	
	Total
	612
	100%
	
	13,677
	100%
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Neutral Responses


[bookmark: _Toc432014633]
4.3 Recommendations
Trending analysis using safety score data from hospitals that demonstrated successful behaviors in avoiding infections were used to develop a conceptual assessment framework.  This framework allowed for the correlation of characteristics of high reliability organizations and hospital safety program assessments.  The recommended suggestions are useful for hospital safety programs, hospital accrediting bodies, and patient safety survey developers who all have patient safety at the core of their operations.


[bookmark: _Toc432014634]CHAPTER V 
Conclusions

The purpose of the research was to demonstrate the relationship between patient safety culture as it relates specifically to hospital-associated infections and high reliability organizations.  


[bookmark: _Toc432014635]5.1 Opportunity for Future Research
Further research is needed to determine how managers can successfully communicate their commitment to safety with their hospital staff (Singer et al, 2003).

In future studies, using an assessment framework to evaluate the patient safety outcomes measures used by the healthcare industry is ideal.  Although multiple sources were referenced in the development of this framework, it is possible that other relevant assessment criteria may be identified.  “Research undertaken to understand and improve high-reliability organizations must involve… various stakeholders to obtain their [many] perspectives and to better identify the boundary conditions… under which these systems operate” (Roberts and Rousseau, 1989, p. 134).  It is suggested that an expert panel consisting, at a minimum, of practitioners, hospital administrators, and safety professionals construct an applicable set of criteria for their assessment framework.
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[bookmark: _Toc432014638][bookmark: _Toc420739844]Appendix 1: Hospital National Patient Safety Goals Summarized
(Effective January 1, 2015)
Hospital Accreditation Program
The purpose of the National Patient Safety Goals is to improve patient safety. The goals focus on problems in health care safety and how to solve them.
	Goal 1: Identify Patients Correctly

	NPSG.01.01.01



NPSG.01.03.01
	Use at least two ways to identify patients.  For example, use the patient’s name and date of birth. This is done to make sure that each patient gets the correct medicine and treatment.
Make sure that the correct patient gets the correct blood when they get a blood transfusion.



	[bookmark: _Toc418505643][bookmark: _Toc419017527][bookmark: _Toc419924155][bookmark: _Toc419970468][bookmark: _Toc420416404][bookmark: _Toc420736839]Goal 2: Improve Staff Communication

	NPSG.02.03.01
	Get important test results to the right staff person on time.



	Goal 3: Use Medicines Safely

	NPSG.03.04.01


NPSG.03.05.01

NPSG.03.06.01



	Before a procedure, label medicines that are not labeled. For example, medicines in syringes, cups and basins. Do this in the area where medicines and supplies are set up.
Take extra care with patients who took medications to thin their blood.

	
	Record and pass along correct information about a patient’s medicines. Find out what medicines the patient is taking.  Compare those medicines to new medicines given to the patient. Make sure the patient knows which medicines to take when they are at home. Tell the patient it is important to bring their up-to-date list of medicines every time they visit a doctor.



	Goal 6: Use Alarms Safely

	NPSG.06.01.01
	Make improvements to ensure that alarms on medical equipment are heard and responded to on time.



	Goal 7: Prevent Infection

	NPSG.07.01.01



NPSG.07.03.01


NPSG.07.04.01


NPSG 07.05.01

NPSG 07.06.01

	Use the hand cleaning guidelines from the Centers for Disease Control and Prevention or the World Health Organization (WHO).  Set goals for improving hand cleaning.  Use the goals to improve hand cleaning.
Use proven guidelines to prevent infections that are difficult to treat.

Use proven guidelines to prevent infections of the blood from central lines.

Use proven guidelines to prevent infection after surgery.

Use proven guidelines to prevent infections of the urinary tract that are caused by catheters.



	Goal 15: Identify Safety Risks

	NPSG.15.01.01

	Find out which patients are most likely to try to commit suicide.



	Prevent Mistakes in Surgery

	UP.01.01.01

UP.01.02.01

UP.01.03.01
	Make sure that the correct surgery is done on the correct patient and at the correct place on the patient’s body.

	
	Mark the correct place on the patient’s body where the surgery is to be done.
Pause before the surgery to make sure that a mistake is not being made.



This is an easy-to-read document.  It has been created for the public.  The exact language of the goals can be found at www.jointcommission.org.
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Appendix 2: Hospital NPSG (Goal 7) Elements of Performance
(Effective January 1, 2015)
Hospital Accreditation Program
Goal 7
Reduce the risk of health care–associated infections.
[bookmark: _Toc430089261][bookmark: _Toc431188609][bookmark: _Toc432014640]NPSG.07.01.01
Comply with either the current Centers for Disease Control and Prevention (CDC) hand hygiene guidelines or the current World Health Organization (WHO) hand hygiene guidelines.
[bookmark: _Toc430089262][bookmark: _Toc431188610][bookmark: _Toc432014641]--Rationale for NPSG.07.01.01--
According to the Centers for Disease Control and Prevention, each year, millions of people acquire an infection while receiving care, treatment, and services in a health care organization. Consequently, health care–associated infections (HAIs) are a patient safety issue affecting all types of health care organizations. One of the most important ways to address HAIs is by improving the hand hygiene of health care staff. Compliance with the World Health Organization (WHO) or Centers for Disease Control and Prevention (CDC) hand hygiene guidelines will reduce the transmission of infectious agents by staff to patients, thereby decreasing the incidence of HAIs. To ensure compliance with this National Patient Safety Goal, an organization should assess its compliance with the CDC and/or WHO guidelines through a comprehensive program that provides a hand hygiene policy, fosters a culture of hand hygiene, and monitors compliance and provides feedback.

Elements of Performance for NPSG.07.01.01
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1. Implement a program that follows categories IA, IB, and IC of either the current Centers for Disease Control and Prevention (CDC) or the current World Health Organization 
(WHO) hand hygiene guidelines. (See also IC.01.04.01, EP 5)
2. Set goals for improving compliance with hand hygiene guidelines. (See also IC.03.01.01, EP 3)A
A

3. Improve compliance with hand hygiene guidelines based on established goals.
[bookmark: _Toc430089263][bookmark: _Toc431188611]
[bookmark: _Toc432014642]NPSG.07.03.01
Implement evidence-based practices to prevent health care–associated infections due to multidrug-resistant organisms in acute care hospitals.
Note: This requirement applies to, but is not limited to, epidemiologically important organisms such as methicillin resistant staphylococcus aureus (MRSA), clostridium difficile (CDI), vancomycin-resistant enterococci (VRE), and multidrug-resistant gram-negative bacteria.
--Rationale for NPSG.07.03.01-Patients continue to acquire health care–associated infections at an alarming rate. Risks and patient populations, however, differ between hospitals. Therefore, prevention and control strategies must be tailored to the specific needs of each hospital based on its risk assessment. The elements of performance for this requirement are designed to help reduce or prevent health care–associated infections from epidemiologically important multidrug resistant organisms (MDROs).
Note: Hand hygiene, contact precautions, as well as cleaning and disinfecting patient care equipment and the patient’s environment are essential strategies for preventing the spread of health care–associated infections. Hand hygiene is addressed in NPSG.07.01.01. Contact precautions for patients with epidemiologically significant multidrug-resistant organisms (MDROs) are covered in IC.02.01.01, EP 3.  Cleaning and disinfecting patient care equipment are addressed in IC.02.02.01.
[bookmark: _Toc430089264][bookmark: _Toc431188612][bookmark: _Toc432014643]Elements of Performance for NPSG.07.03.01
1. Conduct periodic risk assessments (in time frames defined by the hospital) for multidrug-	A resistant organism acquisition and transmission. (See also IC.01.03.01, EPs 1-5)
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2. Based on the results of the risk assessment, educate staff and licensed independent practitioners about health care–associated infections, multidrug-resistant organisms, and prevention strategies at hire and annually thereafter.
Note: The education provided recognizes the diverse roles of staff and licensed independent practitioners and is consistent with their roles within the hospital.
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3. Educate patients, and their families as needed, who are infected or colonized with a multidrug-resistant organism about health care–associated infection prevention strategies.
4. Implement a surveillance program for multidrug-resistant organisms based on the risk assessment.A
A

Note: Surveillance may be targeted rather than hospital wide.
5. Measure and monitor multidrug-resistant organism prevention processes and outcomes, including the following:
· Multidrug-resistant organism infection rates using evidence-based metrics
· Compliance with evidence-based guidelines or best practices
· Evaluation of the education program provided to staff and licensed independent practitioners
Note: Surveillance may be targeted rather than hospital wide.
6. Provide multidrug-resistant organism process and outcome data to key stakeholders, 	including leaders, licensed independent practitioners, nursing staff, and other clinicians.A
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7. Implement policies and practices aimed at reducing the risk of transmitting multidrugresistant organisms. These policies and practices meet regulatory requirements and are aligned with evidence-based standards (for example, the Centers for Disease Control and Prevention (CDC) and/or professional organization guidelines).
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8. When indicated by the risk assessment, implement a laboratory-based alert system that identifies new patients with multidrug-resistant organisms.  
Note: The alert system may use telephones, faxes, pagers, automated and secure electronic alerts, or a combination of these methods.
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9. When indicated by the risk assessment, implement an alert system that identifies readmitted or transferred patients who are known to be positive for multidrug-resistant organisms.
Note 1: The alert system information may exist in a separate electronic database or may be integrated into the admission system. The alert system may be either manual or electronic or a combination of both.
Note 2: Each hospital may define its own parameters in terms of time and clinical manifestation to determine which re-admitted patients require isolation.
[bookmark: _Toc430089265][bookmark: _Toc431188613][bookmark: _Toc432014644]NPSG.07.04.01
Implement evidence-based practices to prevent central line–associated bloodstream infections.  
Note: This requirement covers short- and long-term central venous catheters and peripherally inserted central catheter (PICC) lines.
[bookmark: _Toc431188614][bookmark: _Toc432014645]Elements of Performance for NPSG.07.04.01
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1. Educate staff and licensed independent practitioners who are involved in managing central lines about central line–associated bloodstream infections and the importance of prevention. Education occurs upon hire, annually thereafter, and when involvement in these procedures is added to an individual’s job responsibilities.
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2. Prior to insertion of a central venous catheter, educate patients and, as needed, their families about central line–associated bloodstream infection prevention.
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3. Implement policies and practices aimed at reducing the risk of central line–associated bloodstream infections. These policies and practices meet regulatory requirements and are aligned with evidence-based standards (for example, the Centers for Disease Control and Prevention (CDC) and/or professional organization guidelines).
4. Conduct periodic risk assessments for central line–associated bloodstream infections, 	monitor compliance with evidence-based practices, and evaluate the effectiveness of prevention efforts. The risk assessments are conducted in time frames defined by the hospital, and this infection surveillance activity is hospitalwide, not targeted.A

5. Provide central line–associated bloodstream infection rate data and prevention outcome 	measures to key stakeholders, including leaders, licensed independent practitioners, nursing staff, and other clinicians.A
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6. Use a catheter checklist and a standardized protocol for central venous catheter insertion.
7. Perform hand hygiene prior to catheter insertion or manipulation.
8. For adult patients, do not insert catheters into the femoral vein unless other sites are unavailable.
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9. Use a standardized supply cart or kit that contains all necessary components for the insertion of central venous catheters.
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10. Use a standardized protocol for sterile barrier precautions during central venous catheter insertion.
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11. Use an antiseptic for skin preparation during central venous catheter insertion that is cited in scientific literature or endorsed by professional organizations. * 
Footnote *: A limited number of National Patient Safety Goals contain requirements for practices that reflect current science and medical knowledge. In these cases, the element of performance refers to a practice that is cited in scientific literature or endorsed by professional organizations. This means that the practice used by the hospital must be validated by an authoritative source. The authoritative source may be a study published in a peer-reviewed journal that clearly demonstrates the efficacy of that practice or endorsement of the practice by a professional organization(s) and/or a government agency(ies). It is not acceptable to follow a practice that is not supported by evidence or wide-spread consensus. During the on-site survey, surveyors will explore the source of the practices the hospital follows.
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12. Use a standardized protocol to disinfect catheter hubs and injection ports before accessing the ports.
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13. Evaluate all central venous catheters routinely and remove nonessential catheters.
[bookmark: _Toc430089267][bookmark: _Toc431188615][bookmark: _Toc432014646]NPSG.07.05.01
Implement evidence-based practices for preventing surgical site infections.
[bookmark: _Toc431188616][bookmark: _Toc432014647]Elements of Performance for NPSG.07.05.01
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1. Educate staff and licensed independent practitioners involved in surgical procedures about surgical site infections and the importance of prevention. Education occurs upon hire, annually thereafter, and when involvement in surgical procedures is added to an individual’s job responsibilities.
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2. Educate patients, and their families as needed, who are undergoing a surgical procedure about surgical site infection prevention.
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3. Implement policies and practices aimed at reducing the risk of surgical site infections. These policies and practices meet regulatory requirements and are aligned with evidencebased guidelines (for example, the Centers for Disease Control and Prevention (CDC) and/or professional organization guidelines).
4. As part of the effort to reduce surgical site infections:	A

· Conduct periodic risk assessments for surgical site infections in a time frame determined by the hospital.
· Select surgical site infection measures using best practices or evidence-based guidelines.
· Monitor compliance with best practices or evidence-based guidelines.
· Evaluate the effectiveness of prevention efforts.  
Note: Surveillance may be targeted to certain procedures based on the hospital’s risk assessment.
5. Measure surgical site infection rates for the first 30 or 90 days following surgical 	procedures based on National Healthcare Safety Network (NHSN) procedural codes. The hospital’s measurement strategies follow evidence-based guidelines.A

Note 1: Surveillance may be targeted to certain procedures based on the hospital's risk assessment. 
Note 2: The NHSN is the Centers for Disease Control and Prevention’s health care–associated infection tracking system. NHSN provides facilities, states, regions, and the nation with data needed to identify problem areas, measure progress of prevention efforts, and ultimately eliminate health care–associated infections. For more information on NHSN procedural codes, see http://www.cdc.gov/nhsn/CPTcodes/ssi-cpt.html.
6. Provide process and outcome (for example, surgical site infection rate) measure results 	to key stakeholders.A
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7. Administer antimicrobial agents for prophylaxis for a particular procedure or disease according to methods cited in scientific literature or endorsed by professional organizations. * 
Footnote *: A limited number of National Patient Safety Goals contain requirements for practices that reflect current science and medical knowledge. In these cases, the element of performance refers to a practice that is cited in scientific literature or endorsed by professional organizations. This means that the practice used by the hospital must be validated by an authoritative source. The authoritative source may be a study published in a peer-reviewed journal that clearly demonstrates the efficacy of that practice or endorsement of the practice by a professional organization(s) and/or a government agency(ies). It is not acceptable to follow a practice that is not supported by evidence or wide-spread consensus. During the on-site survey, surveyors will explore the source of the practices the hospital follows.
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8. When hair removal is necessary, use a method that is cited in scientific literature or endorsed by professional organizations. * 
Footnote *: A limited number of National Patient Safety Goals contain requirements for practices that reflect current science and medical knowledge. In these cases, the element of performance refers to a practice that is cited in scientific literature or endorsed by professional organizations. This means that the practice used by the hospital must be validated by an authoritative source. The authoritative source may be a study published in a peer-reviewed journal that clearly demonstrates the efficacy of that practice or endorsement of the practice by a professional organization(s) and/or a government agency(ies). It is not acceptable to follow a practice that is not supported by evidence or wide-spread consensus. During the on-site survey, surveyors will explore the source of the practices the hospital follows.
[bookmark: _Toc430089269][bookmark: _Toc431188617][bookmark: _Toc432014648]NPSG.07.06.01
Implement evidence-based practices to prevent indwelling catheter-associated urinary tract infections (CAUTI). * Note: This NPSG is not applicable to pediatric populations. Research resulting in evidence-based practices was conducted with adults, and there is no consensus that these practices apply to children.
Footnote *: Evidence-based guidelines for CAUTI are located at: Compendium of Strategies to Prevent HealthcareAssociated Infections in Acute Care Hospitals at, http://www.shea-online.org/about/compendium.cfm and Guideline for Prevention of Catheter-associated Urinary Tract Infections, 2009 at http://www.cdc.gov/hicpac/cauti/001_cauti.html
[bookmark: _Toc431188618][bookmark: _Toc432014649]Elements of Performance for NPSG.07.06.01
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1. Insert indwelling urinary catheters according to established evidence-based guidelines that address the following:
· Limiting use and duration to situations necessary for patient care
· Using aseptic techniques for site preparation, equipment, and supplies
	[image: ]
	C
	
	[image: ]
	[image: ]


2. Manage indwelling urinary catheters according to established evidence-based guidelines that address the following:
· Securing catheters for unobstructed urine flow and drainage
· Maintaining the sterility of the urine collection system
· Replacing the urine collection system when required
· Collecting urine samples
3. Measure and monitor catheter-associated urinary tract infection prevention processes 	and outcomes in high-volume areas by doing the following:A

· Selecting measures using evidence-based guidelines or best practices
· Monitoring compliance with evidence-based guidelines or best practices
· Evaluating the effectiveness of prevention efforts
Note: Surveillance may be targeted to areas with a high volume of patients using indwelling catheters. High-volume areas are identified through the hospital’s risk assessment as required in IC.01.03.01, EP 2.

[bookmark: _Toc432014650]
Appendix 3: 
[bookmark: _Toc429345180][bookmark: _Toc430089284][bookmark: _Toc431188632][bookmark: _Toc432014651]Assessing an Organization’s Capabilities for Assured Performance 

The following reference is from Managing the Unexpected…

	Assessing your Firm's Preoccupation with Failure.
	
	Page 102

	
	
	
	
	
	
	
	
	

	How well do each of the following statements describe your work unit, department, or organization?  Enter next to each item below the number that corresponds with your conclusion:

	

	

	
	
	
	
	
	
	
	
	

	1 = not at all, 2 = to some extent, 3 = a great deal
	
	
	
	

	
	
	
	
	
	
	
	
	

	1
	We focus more on our failures than our successes.
	
	 

	2
	We regard close calls and near misses as a kind of failure that reveals potential danger rather than as evidence of our success and ability to avoid disaster.
	
	 

	3
	We treat near misses and errors as information about the health of our system and try to learn from them.
	
	 

	4
	We often update our procedures after experiencing a close call or near miss to incorporate our new experience and enrich understanding.
	
	 

	5
	We make it hard for people to hide mistakes of any kind.
	
	 

	6
	People are inclined to report mistakes that have significant consequences even if nobody notices.
	
	 

	7
	Managers seek out and encourage bad news.
	
	 

	8
	People feel free to talk to superiors about problems.
	
	 

	9
	People are reward if they spot problems, mistakes, errors, or failures.
	
	 

	
	
	
	

	
	
	
	
	
	
	
	
	

	Scoring: Add the numbers.  If you score lower than eleven, you are preoccupied with success and should be actively considering how you can immediately improve your focus on failure.  If you score between eleven and eighteen, you have a moderate preoccupation with success rather than a fully mindful preoccupation with failure.  Scores higher than eighteen suggest a healthy preoccupation with failure and a strong capacity for mindfulness.





	Assessing Your Firm's Reluctance to Simplify.
	
	Page 104

	
	
	
	
	
	
	
	
	

	How well do each of the following statements describe your work unit, department, or organization?  Enter next to each item below the number that corresponds with your conclusion:

	

	

	
	
	
	
	
	
	
	
	

	1 = not at all, 2 = to some extent, 3 = a great deal
	
	
	

	
	
	
	
	
	
	
	
	

	1
	People around here take nothing for granted.
	
	 

	2
	Questioning is encouraged.
	
	 

	3
	We strive to challenge the status quo.
	
	 

	4
	People in this organization feel free to bring up problems and tough issues.
	
	 

	5
	People generally prolong their analysis to better grasp the nature of the problem that come up.
	
	 

	6
	People are encouraged to express different views of the world.
	
	 

	7
	People listen carefully; it is rare that anyone's view is dismissed.
	
	 

	8
	People are not shot down for surfacing information that could interrupt operations.
	
	 

	9
	When something unexpected happens, people are more concerned with listening and conducting a complete analysis of the situation than with advocating for their view.
	
	 

	10
	We appreciate skeptics.
	
	 

	11
	People demonstrate trust for each other.
	
	 

	12
	People show a great deal of mutual respect for each other.
	
	 

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Scoring: Add the numbers.  If you score higher than twenty-four, the potential to avoid simplification is strong.  If you score between fourteen and twenty-four, the potential to avoid simplification is moderate.  Scores lower than fourteen suggest that you should be actively considering how you can immediately improve your capabilities to prevent simplification in order to improve your firm's capacity for mindfulness.





	Assessing Your Firm's Sensitivity to Operations.
	
	Page 106

	
	
	
	
	
	
	
	
	

	Respond agree or disagree with the following statements about your work, unit, department or organization.

	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	1
	On a day-to-day basis, there is an ongoing presence of someone who is paying attention to what is happening and is readily available for consultation of something unexpected arises.
	
	 

	2
	Should problems occur, someone with authority to act is always accessible and available, especially to people on the front lines.
	
	 

	3
	Supervisors readily pitch in whenever necessary.
	
	 

	4
	During an average day, people come into enough contact with each other to build a clear picture of the current situation.
	
	 

	5
	People are always looking for feedback about things that aren't going right.
	
	 

	6
	People are familiar with operations beyond one's own job.
	
	 

	7
	We have access to resources if unexpected surprises crop up.
	
	 

	8
	Managers constantly monitor workloads and are able to obtain additional resources if the workload starts to become excessive.
	
	 

	Scoring: Count the numbers of agree and disagree responses.   The greater the number of disagree responses, the less the sensitivity to operations. Use these questions to begin thinking of ways to improve your sensitivity to operations and capacity for mindfulness.







	Assessing Your Firm's Commitment to Resilience
	
	Page 108

	
	
	
	
	
	
	
	
	

	How well do each of the following statements describe your work unit, department, or organization?  Enter next to each item below the number that corresponds with your conclusion:

	

	

	
	
	
	
	
	
	
	
	

	1 = not at all, 2 = to some extent, 3 = a great deal
	
	
	

	
	
	
	
	
	
	
	
	

	1
	Forecasting and predicting the future is not that important here.
	
	 

	2
	Resources are continually devoted to training and retraining people on the properties of the technical system.
	
	 

	3
	People have more than enough training and experience for the kind of work they have to do.
	
	 

	4
	This organization is actively concerned with developing people's skill and knowledge.
	
	 

	5
	This organization encourages challenging stretch assignments.
	
	 

	6
	People around here are known for their ability to use their knowledge in novel ways.
	
	 

	7
	There is a concern with building people's competence and response repertoires.
	
	 

	8
	People have a number of informal contacts that they sometimes use to solve problems.
	
	 

	9
	People learn from their mistakes.
	
	 

	10
	People are able to rely on others.
	
	 

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Scoring: Add the numbers.  If you score higher than twenty, the commitment to resilience is strong.  If you score between twelve and twenty, the commitment to resilience is moderate.  Scores lower than twelve suggest that you should be actively consider how you can immediately begin building resilience and the capacity for mindfulness.





	Assessing the Dereference to Expertise in Your Firm.
	Page 110

	
	
	
	
	
	
	
	
	

	How well do each of the following statements describe your work unit, department, or organization?  Enter next to each item below the number that corresponds with your conclusion:

	

	

	
	
	
	
	
	
	
	
	

	1 = not at all, 2 = to some extent, 3 = a great deal
	
	
	

	
	
	
	
	
	
	
	
	

	1
	People are committed to doing their job well.
	
	 

	2
	People respect the nature of one another's job activities.
	
	 

	3
	If something out of the ordinary happens, people know who has the expertise to respond.
	
	 

	4
	People in this organization value expertise and experience over hierarchical rank.
	
	 

	5
	In this organization, the pole most qualified to make decisions make them.
	
	 

	6
	If something unexpected occurs, the most highly qualified people, regardless of rank, make the decisions.
	
	 

	7
	People typically "own" a problem until it is resolved.
	
	 

	8
	It is generally easy for us to obtain expert assistance when something comes up that we don't know how to handle.
	
	 

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Scoring: Add the numbers.  If you score higher than sixteen, the deference to expertise is strong.  If you score between ten and sixteen, the deference to expertise is moderate.  Scores lower than ten suggest that you should actively think of ways to improve the deference to expertise and the capacity for mindfulness.




[bookmark: _Toc432014652]
Appendix 4: Hospital Survey on Patient Safety

Instructions 
This survey asks for your opinions about patient safety issues, medical error, and event reporting in your hospital and will take about 10 to 15 minutes to complete.  
If you do not wish to answer a question, or if a question does not apply to you, you may leave your answer blank. 

· An “event” is defined as any type of error, mistake, incident, accident, or deviation, regardless of whether or not it results in patient harm. 
· “Patient safety” is defined as the avoidance and prevention of patient injuries or adverse events resulting from the processes of health care delivery. 


[bookmark: _Toc420736823][bookmark: _Toc420739843][bookmark: _Toc420745339][bookmark: _Toc420995921][bookmark: _Toc420996061][bookmark: _Toc421524616]SECTION A: Your Work Area/Unit

In this survey, think of your “unit” as the work area, department, or clinical area of the hospital where you spend most of your work time or provide most of your clinical services.   


What is your primary work area or unit in this hospital? Select ONE answer. 
	 a. Many different hospital units/No specific unit

	 b. Medicine (non-surgical)
	 h. Psychiatry/mental health

	 c. Surgery
	 i. Rehabilitation

	 d. Obstetrics 
	 j. Pharmacy 	  

	 e. Pediatrics 
	 k. Laboratory 	 

	 f. Emergency department 
	 l. Radiology 	 	 

	 g. Intensive care unit (any type) 
	 m. Anesthesiology 	 	 

	
	 n. Other, please specify:

	
	





Please indicate your agreement or disagreement with the following statements about your work area/unit.  
	
	Disagree
	Strongly Disagree
	Neither
	Agree
	Strongly Agree

	Think about your hospital work area/unit… 
	
	
	
	
	

	1. People support one another in this unit 
	 1
	 2
	 3
	 4
	 5

	2. We have enough staff to handle the workload 
	 1
	 2
	 3
	 4
	 5

	3. When a lot of work needs to be done quickly, we work together as a team to get the work done 
	 1
	 2
	 3
	 4
	 5

	4. In this unit, people treat each other with respect 
	 1
	 2
	 3
	 4
	 5

	5. Staff in this unit work longer hours than is best for patient care 
	 1
	 2
	 3
	 4
	 5

	6. We are actively doing things to improve patient safety 
	 1
	 2
	 3
	 4
	 5

	7. We use more agency/temporary staff than is best for patient care 
	 1
	 2
	 3
	 4
	 5

	8. Staff feel like their mistakes are held against them
	 1
	 2
	 3
	 4
	 5

	9. Mistakes have led to positive changes here
	 1
	 2
	 3
	 4
	 5

	10. It is just by chance that more serious mistakes don’t happen around here 
	 1
	 2
	 3
	 4
	 5

	11. When one area in this unit gets really busy, others help out
	 1
	 2
	 3
	 4
	 5

	12. When an event is reported, it feels like the person is being written up, not the problem
	 1
	 2
	 3
	 4
	 5

	13. After we make changes to improve patient safety, we evaluate their effectiveness
	 1
	 2
	 3
	 4
	 5

	14. We work in "crisis mode" trying to do too much, too quickly
	 1
	 2
	 3
	 4
	 5

	15. Patient safety is never sacrificed to get more work done
	 1
	 2
	 3
	 4
	 5

	16. Staff worry that mistakes they make are kept in their personnel file
	 1
	 2
	 3
	 4
	 5

	17. We have patient safety problems in this unit
	 1
	 2
	 3
	 4
	 5

	18. Our procedures and systems are good at preventing errors from happening
	 1
	 2
	 3
	 4
	 5



[bookmark: _Toc420736824]
SECTION B: Your Supervisor/ Manager

Please indicate your agreement or disagreement with the following statements about your immediate supervisor/manager or person to whom you directly report.  

	
	Disagree
	Strongly Disagree
	Neither
	Agree
	Strongly Agree

	Think about your hospital work area/unit… 
	
	
	
	
	

	1. My supervisor/manager says a good word when he/she sees a job done according to established patient safety procedures
	 1
	 2
	 3
	 4
	 5

	2. My supervisor/manager seriously considers staff suggestions for improving patient safety
	 1
	 2
	 3
	 4
	 5

	3. Whenever pressure builds up, my supervisor/manager wants us to work faster, even if it means taking shortcuts
	 1
	 2
	 3
	 4
	 5

	4. My supervisor/manager overlooks patient safety problems that happen over and over
	 1
	 2
	 3
	 4
	 5




[bookmark: _Toc420736825]SECTION C: Communications

How often do the following things happen in your work area/unit?

	
	Never
	Rarely
	Sometimes
	Most of the time
	Always

	Think about your hospital work area/unit… 
	
	
	
	
	

	1. We are given feedback about changes put into place based on event reports
	 1
	 2
	 3
	 4
	 5

	2. Staff will freely speak up if they see some-thing that may negatively affect patient care
	 1
	 2
	 3
	 4
	 5

	3. We are informed about errors that happen in this unit 
	 1
	 2
	 3
	 4
	 5

	4. Staff feel free to question the decisions or actions of those with more authority
	 1
	 2
	 3
	 4
	 5

	5. In this unit, we discuss ways to prevent errors from happening again
	 1
	 2
	 3
	 4
	 5

	6. Staff are afraid to ask questions when something does not seem right
	 1
	 2
	 3
	 4
	 5






[bookmark: _Toc420736826]SECTION D: Frequency of Events Reported

In your hospital work area/unit, when the following mistakes happen, how often are they reported?
	
	Never
	Rarely
	Sometimes
	Most of the time
	Always

	1. When a mistake is made, but is caught and corrected before affecting the patient, how often is this reported?
	 1
	 2
	 3
	 4
	 5

	2. When a mistake is made, but has no potential to harm the patient, how often is this reported?
	 1
	 2
	 3
	 4
	 5

	3. When a mistake is made that could harm the patient, but does not, how often is this reported?
	 1
	 2
	 3
	 4
	 5



[bookmark: _Toc420736827]SECTION E: Patient Safety Grade 

Please give your work area/unit in this hospital an overall grade on patient safety.   
 	 	 	 	
A 	B 	C 	D 	E
Excellent 	   Very Good 	   Acceptable 	     Poor 	Failing

[bookmark: _Toc420736828]SECTION F: Your Hospital 

Please indicate your agreement or disagreement with the following statements about your hospital.
	
	Disagree
	Strongly Disagree
	Neither
	Agree
	Strongly Agree

	Think about your hospital… 
	
	
	
	
	

	1. Hospital management provides a work climate that promotes patient safety
	 1
	 2
	 3
	 4
	 5

	2. Hospital units do not coordinate well with each other
	 1
	 2
	 3
	 4
	 5

	3. Things “fall between the cracks” when transferring patients from one unit to another
	 1
	 2
	 3
	 4
	 5

	4. There is good cooperation among hospital units that need to work together
	 1
	 2
	 3
	 4
	 5



[bookmark: _Toc420736829]SECTION F: Your Hospital (continued)

	
	Disagree
	Strongly Disagree
	Neither
	Agree
	Strongly Agree

	Think about your hospital… 
	
	
	
	
	

	5. Important patient care information is often lost during shift changes 
	 1
	 2
	 3
	 4
	 5

	6. It is often unpleasant to work with staff from other hospital units
	 1
	 2
	 3
	 4
	 5

	7. Problems often occur in the exchange of information across hospital units
	 1
	 2
	 3
	 4
	 5

	8. The actions of hospital management show that patient safety is a top priority 
	 1
	 2
	 3
	 4
	 5

	9. Hospital management seems interested in patient safety only after an adverse event happens
	 1
	 2
	 3
	 4
	 5

	10. Hospital units work well together to provide the best care for patients
	 1
	 2
	 3
	 4
	 5

	11. Shift changes are problematic for patients in this hospital
	 1
	 2
	 3
	 4
	 5




[bookmark: _Toc420736830]SECTION G: Number of Events Reported

In the past 12 months, how many event reports have you filled out and submitted?  
· a. No event reports 	 d. 6 to 10 event reports 
· b. 1 to 2 event reports 	 e. 11 to 20 event reports 
· c. 3 to 5 event reports 	 f. 21 event reports or more 


[bookmark: _Toc420736831]SECTION H: Background Information 

This information will help in the analysis of the survey results. 
1. How long have you worked in this hospital? 
· a. Less than 1 year 	 d. 11 to 15 years 
· b. 1 to 5 years  	 e. 16 to 20 years 
· c. 6 to 10 years 	 f. 21 years or more 
[bookmark: _Toc420736832]SECTION H: Background Information (continued) 

2. How long have you worked in your current hospital work area/unit? 
· a. Less than 1 year 		 d. 11 to 15 years 
· b. 1 to 5 years			 e. 16 to 20 years 
· c. 6 to 10 years 		 f. 21 years or more 

3. Typically, how many hours per week do you work in this hospital? 
a. Less than 20 hours per week 	d. 60 to 79 hours per week 
· b. 20 to 39 hours per week 		 e. 80 to 99 hours per week 
c. 40 to 59 hours per week 		 f. 100 hours per week or more  

4. What is your staff position in this hospital?  Select ONE answer that best describes your staff position. 
	 a. Physician Assistant/ Nurse Practitioner

	 b. Registered Nurse
	 h. Dietician

	 c. LVN/ LPN
	 i. Unit Assistant/Clerk/Secretary

	 d. Patient Care Asst/ Hospital Aide/Care Partner
	 j. Respiratory Therapist

	 e. Attending/Staff Physician
	 k. Physical, Occupational, or Speech Therapist 

	 f. Resident Physician/Physician in Training
	 l. Technician (e.g., EKG, Lab, Radiology)  

	 g. Pharmacist 
	 m. Administration/Management 

	
	 n. Other, please specify:

	
	




5. In your staff position, do you typically have direct interaction or contact with patients?
· a. YES, I typically have direct interaction or contact with patients. 
· b. NO, I typically do NOT have direct interaction or contact with patients.

6. How long have you worked in your current specialty or profession? 

	a. Less than 1 year 
	 d. 11 to 15 years 

	 b. 1 to 5 years 
	 e. 16 to 20 years 

	 c. 6 to 10 years 
	 f. 21 years or more 




[bookmark: _Toc420736833]SECTION I: Your Comments 

Please feel free to write any comments about patient safety, error, or event reporting in your hospital. 

	 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 



THANK YOU FOR COMPLETING THIS SURVEY.



[bookmark: _Toc432014654]Appendix 5: 2013 Hospitals HAI Measure Score
Table A.1 Hospitals with Best HAI Safety Score in 2013
	Region
	Hospital Name
	Total Discharges
	Patient Days
	No. of Staffed Beds
	Gross Patient Revenue

	East North Central
	ALPENA REGIONAL MEDICAL CENTER
	3,973
	15,507
	122
	$304,164,130

	East South Central
	BILOXI REGIONAL MEDICAL CENTER
	7,457
	33,840
	36
	$778,186,341

	Pacific
	CASTLE MEDICAL CENTER
	7,506
	35,968
	160
	$375,698,088

	South Atlantic
	CENTRAL CAROLINA HOSPITAL
	5,105
	18,997
	127
	$335,368,585

	South Atlantic
	COLQUITT REGIONAL MEDICAL CENTER
	4,493
	19,685
	100
	$220,088,306

	West South Central
	DALLAS REGIONAL MEDICAL CENTER
	3,739
	16,056
	176
	$574,523,584

	West South Central
	DEACONESS HOSPITAL
	7,390
	37,397
	283
	$619,447,323

	East North Central
	EMMA L BIXBY MEDICAL CENTER
	
	
	88
	$326,311,106

	South Atlantic
	FLORIDA HOSPITAL NORTH PINELLAS
	4,067
	15,899
	168
	$326,892,478

	East South Central
	FRANKFORT REGIONAL MEDICAL CENTER
	5,003
	20,509
	122
	$333,933,103

	South Atlantic
	GULF COAST REGIONAL MEDICAL CENTER
	12,181
	46,535
	196
	$1,238,737,408

	Middle Atlantic
	HEALTH ALLIANCE HOSPITAL BROADWAY CAMPUS
	8,145
	39,271
	137
	$345,774,978

	Pacific
	HILO MEDICAL CENTER
	7,446
	38,575
	276
	$329,650,226

	New England
	HOLY FAMILY HOSPITAL
	10,483
	47,005
	223
	$370,234,677

	West South Central
	HUNT REGIONAL MEDICAL CENTER
	4,674
	20,875
	177
	$311,936,982

	East South Central
	INDIAN PATH MEDICAL CENTER
	5,523
	24,985
	168
	$484,947,271

	South Atlantic
	LAKE NORMAN REGIONAL MEDICAL CENTER
	5,307
	18,050
	123
	$529,652,902

	South Atlantic
	LARGO MEDICAL CENTER
	15,380
	69,795
	339
	$1,750,346,951

	East North Central
	LIMA MEMORIAL HEALTH SYSTEM
	5,577
	24,373
	208
	$471,092,354

	West South Central
	MCALESTER REGIONAL HEALTH CENTER
	4,215
	14,905
	168
	$241,211,128

	South Atlantic
	MEDSTAR HARBOR HOSPITAL
	9,059
	35,453
	335
	$440,388,976

	West South Central
	METROPLEX HOSPITAL
	7,515
	25,118
	208
	$420,550,572

	West South Central
	NORTHERN LOUISIANA MEDICAL CENTER
	4,839
	22,365
	151
	$356,315,944

	South Atlantic
	PARRISH MEDICAL CENTER
	6,656
	29,086
	210
	$546,492,425

	East North Central
	REID HOSPITAL & HEALTH CARE SERVICES
	10,565
	38,350
	223
	$758,391,022

	Pacific
	SIERRA NEVADA MEMORIAL HOSPITAL
	5,268
	17,631
	121
	$452,781,244

	West South Central
	SIERRA PROVIDENCE EAST MEDICAL CENTER
	8,379
	35,056
	110
	$900,243,984

	Pacific
	SOUTHWEST HEALTHCARE SYSTEM
	
	
	242
	$771,362,150

	East North Central
	ST JOHN MEDICAL CENTER
	10,586
	38,669
	170
	$486,027,203

	West North Central
	ST JOSEPH MEDICAL CENTER
	8,665
	40,552
	193
	$589,254,563

	East North Central
	ST MARYS HOSPITAL
	4,600
	19,302
	103
	$258,793,532

	South Atlantic
	ST MARY'S HOSPITAL
	7,814
	32,137
	168
	$563,022,710

	South Atlantic
	UNIVERSITY HOSPITAL AND MEDICAL CENTER
	7,648
	31,923
	317
	$743,248,235

	Pacific
	VALLEYCARE MEDICAL CENTER
	0
	0
	197
	$1,125,848,254

	Pacific
	VICTOR VALLEY GLOBAL MEDICAL CENTER
	6,441
	21,177
	101
	$293,818,304




Table A.2 Hospitals with Medium HAI Safety Score in 2013
	Region
	Hospital Name
	Total Discharges
	Patient Days
	No. of Staffed Beds
	Gross Patient Revenue

	
	RIVERVIEW REGIONAL MEDICAL CENTER
	5,613
	33,476
	281
	$911,180,913 

	
	COASTAL COMMUNITIES HOSPITAL
	3,603
	19,117
	178
	$244,669,892 

	
	SAN MATEO MEDICAL CENTER
	2,740
	11,052
	415
	$361,344,420 

	
	SIBLEY MEMORIAL HOSPITAL
	9,672
	44,406
	235
	$560,302,848 

	
	ST PETERSBURG GENERAL HOSPITAL
	6,225
	27,207
	215
	$820,886,812 

	
	DEKALB MEDICAL CENTER AT HILLANDALE
	5,040
	22,185
	89
	$251,389,349 

	
	MIDWESTERN REGION MED CENTER
	1,887
	12,344
	73
	$0.00

	
	INDIANA HEART HOSPITAL THE
	2,545
	10,385
	56
	$376,887,377 

	
	MARION GENERAL HOSPITAL
	4,887
	20,876
	115
	$390,291,051 

	
	KANSAS HEART HOSPITAL
	1,674
	7,437
	46
	$106,054,312 

	
	JENNIE STUART MEDICAL CENTER
	5,683
	26,297
	194
	$303,033,192 

	
	JENNIE STUART MEDICAL CENTER
	5,683
	26,297
	194
	$303,033,192 

	
	NORWOOD HOSPITAL
	9,242
	34,242
	263
	$344,372,918 

	
	MEMORIAL HEALTHCARE
	2,666
	10,425
	165
	$332,641,587 

	
	HURLEY MEDICAL CENTER
	16,674
	90,393
	418
	$1,249,529,160 

	
	CAROLINAS MED CTR-UNIVERSITY
	7,085
	24,085
	94
	$661,756,037 

	
	POPLAR BLUFF REGIONAL MEDICAL CENTER
	11,215
	43,163
	423
	$981,541,308 

	
	SOUTHERN OCEAN MEDICAL CENTER
	6,994
	26,708
	135
	$666,588,798 

	
	MEADOWLANDS HOSPITAL MEDICAL CENTER
	4,830
	16,891
	101
	$488,540,963 

	
	NIAGARA FALLS MEMORIAL MEDICAL CENTER
	5,187
	27,538
	133
	$154,969,232 

	
	SOUTHSIDE HOSPITAL
	16,744
	82,800
	302
	$1,307,476,321 

	
	GOOD SAMARITAN HOSPITAL MEDICAL CENTER
	22,075
	117,065
	437
	$1,848,228,261 

	
	O U MEDICAL CENTER
	32,284
	196,265
	690
	$3,894,696,829 

	
	SAMARITAN ALBANY GENERAL HOSPITAL
	3,201
	11,237
	73
	$283,597,476 

	
	MEADVILLE MEDICAL CENTER
	5,827
	29,262
	206
	$473,162,728 

	
	MEMORIAL HOSPITAL
	4,519
	17,978
	100
	$259,214,986 

	
	GRAND VIEW HOSPITAL
	7,753
	34,303
	202
	$628,639,107 

	
	JPS HEALTH NETWORK
	22,805
	115,613
	515
	$1,906,547,321 

	
	DOCTORS HOSPITAL OF LAREDO
	7,875
	37,711
	183
	$538,457,045 

	
	SALT LAKE REGIONAL MEDICAL CENTER
	3,429
	13,107
	161
	$252,439,952 





Table A.3 Hospitals with Worst HAI Safety Score in 2013
	Region
	Hospital Name
	Total Discharges
	Patient Days
	No. of Staffed Beds
	Gross Patient Revenue

	Middle Atlantic
	ARIA HEALTH
	22,493
	101,810
	480
	$1,919,199,841 

	South Atlantic
	ATHENS REGIONAL MEDICAL CENTER
	17,452
	84,893
	331
	$1,331,017,754 

	East South Central
	BAPTIST HEALTH LOUISVILLE
	24,799
	124,856
	518
	$2,076,546,751 

	West South Central
	BAPTIST HEALTH MEDICAL CENTER NORTH LITTLE ROCK
	10,660
	50,148
	225
	$636,943,741

	East South Central
	BAPTIST MEMORIAL HOSPITAL
	31,790
	193,561
	764
	$2,367,259,764 

	South Atlantic
	BRANDON REGIONAL HOSPITAL
	24,518
	99,121
	398
	$2,523,416,265 

	West South Central
	CHRISTUS SPOHN HOSPITAL CORPUS CHRISTI
	31,419
	175,102
	742
	$2,779,970,532 

	Pacific
	EAST LOS ANGELES DOCTORS HOSPITAL
	3,728
	18,447
	127
	$302,814,704

	South Atlantic
	HALIFAX HEALTH MEDICAL CENTER
	
	
	530
	

	West North Central
	KANSAS HEART HOSPITAL
	1,674
	7,437
	46
	$106,054,312

	South Atlantic
	KENDALL REGIONAL MEDICAL CENTER
	21,024
	91,644
	417
	$2,242,378,195 

	Middle Atlantic
	LEHIGH VALLEY HOSPITAL - MUHLENBERG
	10,237
	47,928
	195
	$1,256,099,170 

	Mountain
	MARICOPA MEDICAL CENTER
	15,792
	70,598
	478
	$1,958,503,191 

	East South Central
	MAURY REGIONAL HOSPITAL
	13,960
	45,829
	275
	$729,747,249

	East North Central
	MCLAREN FLINT
	19,377
	83,177
	318
	$1,464,765,179 

	South Atlantic
	MCLEOD REGIONAL MEDICAL CENTER-PEE DEE
	25,368
	134,117
	490
	$2,258,077,421 

	West South Central
	NIX HEALTH CARE SYSTEM
	7,590
	38,689
	195
	$453,544,424

	South Atlantic
	NORTH SHORE MEDICAL CENTER
	22,989
	124,967
	771
	$2,063,841,585 

	Middle Atlantic
	OCEAN MEDICAL CENTER
	14,236
	70,707
	259
	$1,246,800,412 

	Pacific
	OROVILLE HOSPITAL
	10,355
	38,648
	153
	$761,644,976

	Pacific
	PACIFICA HOSPITAL OF THE VALLEY
	5,137
	27,062
	231
	$187,624,535

	Pacific
	PARADISE VALLEY HOSPITAL
	5,207
	20,245
	136
	$354,857,206

	South Atlantic
	REGIONAL MEDICAL CENTER BAYONET POINT
	14,157
	65,803
	278
	$1,544,607,667 

	East South Central
	RIVERVIEW REGIONAL MEDICAL CENTER
	5,613
	33,476
	281
	$911,180,913

	Pacific
	SAINT FRANCIS MEDICAL CENTER
	18,554
	92,060
	369
	$1,452,923,489 

	West South Central
	SHANNON MEDICAL CENTER
	11,128
	50,880
	256
	$861,881,182

	Pacific
	SIMI VALLEY HOSPITAL & HEALTH CARE SERVICES
	5,132
	22,957
	144
	$466,070,193

	West South Central
	SOUTHWEST GENERAL HOSPITAL
	8,130
	42,587
	265
	$592,132,853

	East South Central
	SPRINGHILL MEDICAL CENTER
	9,644
	49,351
	184
	$513,865,282 

	West North Central
	ST CLOUD HOSPITAL
	25,126
	111,383
	491
	$1,674,923,958 

	East North Central
	ST JOHN HOSPITAL AND MEDICAL CENTER
	27,138
	137,099
	720
	$1,875,749,557 

	Middle Atlantic
	ST JOSEPH'S HOSPITAL
	4,654
	24,636
	182
	$255,556,647

	East North Central
	ST VINCENT HOSPITAL & HEALTH SERVICES
	29,539
	186,500
	757
	$2,985,124,691 

	East North Central
	THE UNIVERSITY OF CHICAGO MEDICAL CENTER
	25,465
	165,464
	603
	$4,797,090,238 

	West South Central
	TULANE MEDICAL CENTER
	12,811
	70,363
	362
	$1,884,430,463 

	West South Central
	UNIVERSITY MEDICAL CENTER OF EL PASO
	15,410
	70,312
	261
	$879,826,405

	Mountain
	UTAH VALLEY REGIONAL MEDICAL CENTER
	17,471
	79,167
	373
	$921,457,244

	South Atlantic
	WAKEMED, RALEIGH CAMPUS
	31,086
	164,729
	664
	$2,704,555,161 

	New England
	WATERBURY HOSPITAL
	10,780
	48,496
	254
	$905,475,426 

	East North Central
	WHEATON FRANCISCAN HEALTHCARE ST FRANCIS
	8,303
	40,925
	166
	$527,996,285





	Table A.4 Coefficients for Questions Coded to Sensitivity to Operations

	X-Axis
	Y-Axis
	Coefficient
	 
	X-Axis
	Y-Axis
	Coefficient

	A2
	A5
	0.605391
	
	A14
	B3
	0.792797

	A2
	A7
	0.459743
	
	A14
	C1
	0.57745

	A2
	A14
	0.823387
	
	A14
	F1
	0.736047

	A2
	B3
	0.63883
	
	A14
	F8
	0.688638

	A2
	C1
	0.462973
	
	A14
	F11
	0.691514

	A2
	F1
	0.709164
	
	 
	 
	

	A2
	F8
	0.608224
	
	B3
	C1
	0.526094

	A2
	F11
	0.57724
	
	B3
	F1
	0.692462

	 
	 
	
	
	B3
	F8
	0.652236

	A5
	A7
	0.584739
	
	B3
	F11
	0.602528

	A5
	A14
	0.706673
	
	 
	 
	

	A5
	B3
	0.59332
	
	C1
	F1
	0.627891

	A5
	C1
	0.378197
	
	C1
	F8
	0.66571

	A5
	F1
	0.437231
	
	C1
	F11
	0.52217

	A5
	F8
	0.388048
	
	 
	 
	

	A5
	F11
	0.508786
	
	F1
	F8
	0.897979

	 
	 
	
	
	F1
	F11
	0.647881

	A7
	A14
	0.545886
	
	 
	 
	

	A7
	B3
	0.457924
	
	F8
	F11
	0.661128

	A7
	C1
	0.335819
	
	 
	 
	

	A7
	F1
	0.340791
	
	 
	 
	

	A7
	F8
	0.299602
	
	 
	 
	

	A7
	F11
	0.384912
	
	 
	 
	




	[bookmark: _Toc432014655]Table A.6 Logistical Regression File

	Hospital ID
	Score
	V3_rec
	No. of Staffed Beds
	Gross Patient Revenue
	Region
	Total Discharges 
	Patient Days

	50517
	0
	0
	101
	$293,818,304
	Pacific
	6,441
	21,177

	50150
	0
	0
	121
	$452,781,244
	Pacific
	5,268
	17,631

	50283
	0
	0
	197
	$1,125,848,254
	Pacific
	0
	0

	50701
	0
	0
	242
	$771,362,150
	Pacific
	 
	 

	100055
	0
	0
	168
	$326,892,478
	South Atlantic
	4,067
	15,899

	100242
	0
	0
	196
	$1,238,737,408
	South Atlantic
	12,181
	46,535

	100028
	0
	0
	210
	$546,492,425
	South Atlantic
	6,656
	29,086

	100224
	0
	0
	317
	$743,248,235
	South Atlantic
	7,648
	31,923

	100248
	0
	0
	339
	$1,750,346,951
	South Atlantic
	15,380
	69,795

	110105
	0
	0
	100
	$220,088,306
	South Atlantic
	4,493
	19,685

	110006
	0
	0
	168
	$563,022,710
	South Atlantic
	7,814
	32,137

	120006
	0
	0
	160
	$375,698,088
	Pacific
	7,506
	35,968

	120005
	0
	0
	276
	$329,650,226
	Pacific
	7,446
	38,575

	140034
	0
	0
	103
	$258,793,532
	East North Central
	4,600
	19,302

	150048
	0
	0
	223
	$758,391,022
	East North Central
	10,565
	38,350

	180127
	0
	0
	122
	$333,933,103
	East South Central
	5,003
	20,509

	190086
	0
	0
	151
	$356,315,944
	West South Central
	4,839
	22,365

	220080
	0
	0
	223
	$370,234,677
	New England
	10,483
	47,005

	210034
	0
	0
	335
	$440,388,976
	South Atlantic
	9,059
	35,453

	230005
	0
	0
	88
	$326,311,106
	East North Central
	 
	 

	230036
	0
	0
	122
	$304,164,130
	East North Central
	3,973
	15,507

	260085
	0
	0
	193
	$589,254,563
	West North Central
	8,665
	40,552

	Table A.6 Logistical Regression File (continues)

	Hospital ID
	Score
	V3_rec
	No. of Staffed Beds
	Gross Patient Revenue
	Region
	Total Discharges 
	Patient Days

	250007
	0
	0
	36
	$778,186,341
	East South Central
	7,457
	33,840

	340129
	0
	0
	123
	$529,652,902
	South Atlantic
	5,307
	18,050

	340020
	0
	0
	127
	$335,368,585
	South Atlantic
	5,105
	18,997

	330004
	0
	0
	137
	$345,774,978
	Middle Atlantic
	8,145
	39,271

	360123
	0
	0
	170
	$486,027,203
	East North Central
	10,586
	38,669

	360009
	0
	0
	208
	$471,092,354
	East North Central
	5,577
	24,373

	370034
	0
	0
	168
	$241,211,128
	West South Central
	4,215
	14,905

	370032
	0
	0
	283
	$619,447,323
	West South Central
	7,390
	37,397

	440176
	0
	0
	168
	$484,947,271
	East South Central
	5,523
	24,985

	670047
	0
	0
	110
	$900,243,984
	West South Central
	8,379
	35,056

	450688
	0
	0
	176
	$574,523,584
	West South Central
	3,739
	16,056

	450352
	0
	0
	177
	$311,936,982
	West South Central
	4,674
	20,875

	450152
	0
	0
	208
	$420,550,572
	West South Central
	7,515
	25,118

	50236
	4.769
	1
	144
	$466,070,193
	Pacific
	5,132
	22,957

	390132
	3.401
	1
	182
	$255,556,647
	Middle Atlantic
	4,654
	24,636

	50030
	3.351
	1
	153
	$761,644,976
	Pacific
	10,355
	38,648

	50641
	3.311
	1
	127
	$302,814,704
	Pacific
	3,728
	18,447

	450130
	3.286
	1
	195
	$453,544,424
	West South Central
	7,590
	38,689

	50024
	3.028
	1
	136
	$354,857,206
	Pacific
	5,207
	20,245

	50378
	2.883
	1
	231
	$187,624,535
	Pacific
	5,137
	27,062

	170186
	2.74
	1
	46
	$106,054,312
	West North Central
	1,674
	7,437

	10046
	2.343
	1
	281
	$911,180,913
	East South Central
	5,613
	33,476

	Table A.6 Logistical Regression File (continues)

	Hospital ID
	Score
	V3_rec
	No. of Staffed Beds
	Gross Patient Revenue
	Region
	Total Discharges 
	Patient Days

	40036
	2.245
	1
	225
	$636,943,741
	West South Central
	10,660
	50,148

	310052
	2.188
	1
	259
	$1,246,800,412 
	Middle Atlantic
	14,236
	70,707

	520078
	2.058
	1
	166
	$527,996,285
	East North Central
	8,303
	40,925

	50104
	1.844
	1
	369
	$1,452,923,489 
	Pacific
	18,554
	92,060

	450046
	1.709
	1
	742
	$2,779,970,532 
	West South Central
	31,419
	175,102

	100243
	1.635
	1
	398
	$2,523,416,265 
	South Atlantic
	24,518
	99,121

	100017
	1.628
	1
	530
	 
	South Atlantic
	 
	 

	100029
	1.623
	1
	771
	$2,063,841,585 
	South Atlantic
	22,989
	124,967

	30022
	1.438
	1
	478
	$1,958,503,191 
	Mountain
	15,792
	70,598

	10144
	1.819
	1
	184
	$513,865,282 
	East South Central
	9,644
	49,351

	70005
	2.153
	1
	254
	$905,475,426 
	New England
	10,780
	48,496

	100209
	1.895
	1
	417
	$2,242,378,195 
	South Atlantic
	21,024
	91,644

	100256
	1.407
	1
	278
	$1,544,607,667 
	South Atlantic
	14,157
	65,803

	110074
	1.923
	1
	331
	$1,331,017,754 
	South Atlantic
	17,452
	84,893

	140088
	1.438
	1
	603
	$4,797,090,238 
	East North Central
	25,465
	165,464

	150084
	1.509
	1
	757
	$2,985,124,691 
	East North Central
	29,539
	186,500

	180130
	1.839
	1
	518
	$2,076,546,751 
	East South Central
	24,799
	124,856

	190176
	1.843
	1
	362
	$1,884,430,463 
	West South Central
	12,811
	70,363

	230141
	1.662
	1
	318
	$1,464,765,179 
	East North Central
	19,377
	83,177

	230165
	1.755
	1
	720
	$1,875,749,557 
	East North Central
	27,138
	137,099

	240036
	1.908
	1
	491
	$1,674,923,958 
	West North Central
	25,126
	111,383

	340069
	1.345
	1
	664
	$2,704,555,161 
	South Atlantic
	31,086
	164,729

	Table A.6 Logistical Regression File (continued)

	Hospital ID
	Score
	V3_rec
	No. of Staffed Beds
	Gross Patient Revenue
	Region
	Total Discharges 
	Patient Days

	390115
	2.911
	1
	480
	$1,919,199,841 
	Middle Atlantic
	22,493
	101,810

	390263
	2.059
	1
	195
	$1,256,099,170 
	Middle Atlantic
	10,237
	47,928

	420051
	1.427
	1
	490
	$2,258,077,421 
	South Atlantic
	25,368
	134,117

	440048
	1.387
	1
	764
	$2,367,259,764 
	East South Central
	31,790
	193,561

	440073
	2.698
	1
	275
	$729,747,249
	East South Central
	13,960
	45,829

	450024
	1.923
	1
	261
	$879,826,405
	West South Central
	15,410
	70,312

	450571
	2.198
	1
	256
	$861,881,182
	West South Central
	11,128
	50,880

	450697
	2.176
	1
	265
	$592,132,853
	West South Central
	8,130
	42,587

	460001
	2.883
	1
	373
	$921,457,244
	Mountain
	17,471
	79,167



Appendix 6: SPSS Output for Predictors


GET DATA /TYPE=XLSX
  /FILE='C:\Users\Esince Management\Documents\Dissertation Material\HRO Dissertation\Affare Logistical Regression File.xlsx'
COMPUTE PatientDays_per_000=PatientDays / 1000. 
EXECUTE. 
LOGISTIC REGRESSION VARIABLES V3_rec 
  /METHOD=ENTER No.ofStaffedBeds GrossPatientRevenue TotalDischarges PatientDays_per_Year 
  /CRITERIA=PIN(.05) POUT(.10) ITERATE(20) CUT(.5).


Logistic Regression

	Case Processing Summary

	Unweighted Casesa
	N
	Percent

	Selected Cases
	Included in Analysis
	99
	97.1

	
	Missing Cases
	3
	2.9

	
	Total
	102
	100.0

	Unselected Cases
	0
	.0

	Total
	102
	100.0


a. If weight is in effect, see classification table for the total number of cases.


	Dependent Variable Encoding

	Original Value
	Internal Value

	.00
	0

	1.00
	1







Block 0: Beginning Block

	Classification Tablea,b

	
	Observed
	Predicted

	
	
	V3_rec
	Percentage Correct

	
	
	.00
	1.00
	

	Step 0
	V3_rec
	.00
	66
	0
	100.0

	
	
	1.00
	33
	0
	.0

	
	Overall Percentage
	
	
	66.7



	a. Constant is included in the model.

	b. The cut value is .500



	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 0
	Constant
	-.693
	.213
	10.570
	1
	.001
	.500



	Variables not in the Equationa

	
	Score
	df
	Sig.

	Step 0
	Variables
	No.ofStaffedBeds
	10.654
	1
	.001

	
	
	GrossPatientRevenue
	9.535
	1
	.002

	
	
	TotalDischarges
	11.368
	1
	.001

	
	
	PatientDays
	12.452
	1
	.000


a. Residual Chi-Squares are not computed because of redundancies.

Block 1: Method = Enter

	Omnibus Tests of Model Coefficients

	
	Chi-square
	df
	Sig.

	Step 1
	Step
	22.740
	4
	.000

	
	Block
	22.740
	4
	.000

	
	Model
	22.740
	4
	.000



	Model Summary

	Step
	-2 Log likelihood
	Cox & Snell R Square
	Nagelkerke R Square

	1
	103.290a
	.205
	.285


a. Estimation terminated at iteration number 6 because parameter estimates changed by less than .001.


	Classification Tablea

	
	Observed
	Predicted

	
	
	V3_rec
	Percentage Correct

	
	
	.00
	1.00
	

	Step 1
	V3_rec
	.00
	52
	14
	78.8

	
	
	1.00
	20
	13
	39.4

	
	Overall Percentage
	
	
	65.7


a. The cut value is .500


	Variables in the Equation

	
	B
	S.E.
	Wald
	df
	Sig.
	Exp(B)

	Step 1a
	No.ofStaffedBeds
	.000
	.004
	.012
	1
	.912
	1.000

	
	GrossPatientRevenue
	.000
	.000
	.001
	1
	.981
	1.000

	
	TotalDischarges
	.000
	.000
	4.195
	1
	.041
	1.000

	
	PatientDays per 000
	-.137
	.054
	6.440
	1
	.011
	.872

	
	Constant
	0.392
	.559
	.493
	1
	.483
	1.480


a. Variable(s) entered on step 1: No.ofStaffedBeds, GrossPatientRevenue, TotalDischarges, PatientDays Per 000.


B0 = 0.392
ln () = 0.392 + (.000) * (#of Staff Beds) + (.000) * (Gross Patient Revenue) + (.000) * (Total Discharges)) - (.137) * (Patient Days))
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Sensitivity to Operations
Corresponding Questions: A2, A5, A7, A14, B3, C1, F1, F8 and F11
Reluctance to Simplify
Corresponding Questions: A4, A12, A15, 
C2, C4 and C6

Preoccupation with Failure
Corresponding Questions: A8, A9, A16,
B4, C3, C5, D1, D2, D3 and F9

Deference to Expertise
Corresponding Questions: B1, B2, F2, 
and F6
Commitment to Resilience
Corresponding Questions: A1, A6 
and A10
Number of Risk Areas

Goal 1	Goal 2	Goal 3	Goal 6	Goal 7	Goal 15	5	3	20	4	36	3	

Measure of Success Needed




Goal 1	Goal 2	Goal 3	Goal 6	Goal 7	Goal 15	1	0	7	0	19	3	
Survey Respondants by Staff Position
[PERCENTAGE]

Registered Nurse	LVN/ LPN	Patient Care Assistant/ Hospital Aide	Pharmacist	Dietician	Unit Assistant/ Clerk/ Secretary	Respiratory Therapist	Physical, Occupational or Speech Therapist	Technician (e.g., EKG, Lab, Radiology)	Administration/ Management	Other	Physician Assistant/ Nurse Practitioner	Attending (Staff Physician)	Resident Physician/Physician in Training	0.34064872513537786	1.2702386459495497E-2	5.6621948896568616E-2	1.8800511578546356E-2	6.5389534409099571E-3	5.9226101390514027E-2	2.1108057362105092E-2	2.4727203461318674E-2	0.10786960189392909	6.9631826716373232E-2	0.22379656589294947	1.2857492720890365E-2	3.3211788075866007E-2	1.2258836975155786E-2	
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