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The purpose of this research was to identify if there was a significant difference in 

the risk-adjusted rates for a subset of five of the Agency for Healthcare Research and 

Quality’s (AHRQ) Patient Safety Indicators (PSIs) in relation to ANCC’s Magnet® 

designation in U.S. hospitals. This exploratory, cross-sectional study involved the 

analysis of organizational characteristics, including magnet status, nurse staffing, bed size 

(categorical and number of operated beds), and other organizational characteristics in 

relation to 5 of 20 of AHRQ’s PSIs. The five PSIs were selected based on previous 

research findings that showed associations between nurse staffing and complications of 

care. Data from AHRQ’s Healthcare Cost and Utilization Project (HCUP) Nationwide 

Inpatient Sample (NIS) for Calendar Year (CY) 2006 were combined with CY 2006 

American Hospital Association (AHA) data, and hospitals with ANCC Magnet® 

designation were identified.  



 
 

The study used descriptive statistics, comparison of means, and a multivariate 

analysis of covariance (MANCOVA) to answer five research questions in relation to the 

differences is ANCC Magnet® hospitals versus non-magnet hospitals.  The research 

questions addressed the following: (a) describing the differences in organizational 

characteristics, (b) identifying the risk-adjusted PSI rates, (c) determining nurse staffing 

differences, (d) identifying the relationships between organizational characteristics and 

the five selected PSIs, and (e) determining if there was a difference in the risk-adjusted 

PSI rates while controlling for nurse staffing and bed size.   

Findings included the following: (a) preventable adverse event rates were not 

lower in magnet hospitals; (b) nurse staffing was better in magnet hospitals; and (c) 

magnet status was not associated with preventable PSIs, while controlling for RN staffing 

and bed size. Significant findings included the following: (a) nurse staff hours per 

adjusted patient day (APD), (t = 2.513, df = 1001, p = .012) and RN hours per APD (t = 

4.132, df  = 1001, p < .000) were significantly higher in magnet than non-magnet 

hospitals; (b) magnet hospitals had a significantly higher rate of postoperative deep vein 

thrombosis (DVT) / pulmonary embolus (PE), (t = 2.44, df = 914, p = .015); and (c) 

magnet hospitals had a significantly lower rate of death among surgical inpatients (t =      

-2.05, df = 64.15, p = .044). The MANCOVA analysis indicated that magnet and non-

magnet hospital groups did not significantly differ on the combined variable created from 

the five PSIs considered to be sensitive to nurse staffing (p = .383, tested at p < .05), 

while controlling for RN staffing and number of operated beds. The multivariate analysis 

revealed a significant relationship between the combined variable created from the 



 
 

selected PSIs in relation to the covariates of RN hours per APD (p = .001, tested at p < 

.05) and number of operated beds (p < .000, tested at p < .05). The univariate analysis 

indicated that the covariates had a significant relationship with four of the selected PSIs 

and included: (a) number of operated beds with the PSIs of decubitus ulcer, postoperative 

respiratory failure, and postoperative DVT/PE; and (b) RN hours per APD with the PSI 

of death among surgical inpatients.   

The study findings were limited by the size of the magnet group (n = 43) and by 

using administrative and AHA data, which are not validated by medical record review. 

Generalizability of the findings may be limited, and studies with a larger magnet sample 

need to be conducted. 

Further research is needed to reveal organizational characteristics and care 

delivery processes that contribute to safety and quality outcomes. Preventable adverse 

events can cause unnecessary harm to patients, waste resources, and increase operational 

cost and charges to payers, and are an increasing concern to nurse and hospital 

administrators related to reimbursement changes for the Centers for Medicare and 

Medicaid Services (CMS) “never events”. Chief nurse executives (CNEs) need evidence-

based strategies that optimize quality outcomes in relation to resources expended for 

staffing plans, skill mix, capital expenditures, and other resource allocation decisions. In 

the future, designation as an ANCC Magnet® facility needs to ensure that evidence 

related to better patient outcomes exists, similar to the many years of evidence relating 

magnet designation to better work environments and nurses’ satisfaction.
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CHAPTER ONE 

INTRODUCTION 

 

The health care report, Crossing the Quality Chasm (Institute of Medicine, 2001) 

and other research findings  (McGlynn, et al., 2003; Thomas, et al., 2000) indicate that 

the quality of health care in the United States (U.S.) is at an unexpected low point, where 

work to improve health care in all dimensions is critical  (Hughes & Kelly, 2008). As the 

majority of health care is provided in acute hospitals across the U.S. by registered nurses 

(RNs), nurses are integral to health care delivery and quality. Nurses provide clinical 

reasoning and decision making which are integral to quality health care and have a large 

impact on the health care system’s “safety net” (Moorhead, Johnson, Maas, & Swanson, 

2008). Thus, health care leaders are interested in which organizational characteristics 

contribute to improvement in nursing and patient outcomes. Magnet® designation is one 

evidence-based initiative sought by nurse leaders in acute care hospitals to distinguish 

practice and is acknowledged as an organizing framework for creation of an excellent 

nurse practice environment.   

The concept of magnet nursing designation has existed for over two decades, has 

been recognized as a recruitment and retention tool (Aiken, 2002), and has been viewed 

as the “gold standard” for nursing  (McClure, 2005). Notable research is prevalent related 

to the relationship of magnet designation on nurses’ work environments and satisfaction.  
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A base of research evidence related to the impact of magnet designation on patient 

outcomes is beginning to build a foundation of support for the importance of nursing 

work environments in yielding better patient outcomes. Magnet hospitals have been 

shown to support better outcomes for patients when compared to non-magnet hospitals  

(Aiken, 2002). Yet, the evidence today related to improved patient outcomes is limited to 

studies on mortality and patient satisfaction. 

Magnet® designation by the American Nurses Credentialing Center (ANCC) is a 

possible strategy to be used by chief nurse executives (CNEs) and hospitals to not only 

improve nursing work environments but also to substantially improve patient safety 

outcomes and thus the quality of health care. Does an excellent, professional, nursing 

practice environment as measured by the achievement of the ANCC’s Magnet 

Designation® have an impact on patient safety outcomes, using indicators such as 

decubitus ulcer, death among surgical inpatients with serious treatable complications, 

postoperative respiratory failure, postoperative deep vein thrombosis (DVT) / pulmonary 

embolism (PE), and postoperative sepsis? Can part of the variance be explained by nurse 

staffing or other organizational characteristics? These questions and others were explored 

within this study. However, the development of a national safety agenda and the history 

leading up to the ANCC’s Magnet Program® are important elements setting the stage for 

this research.    
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Safety as a Health Care Agenda 

The majority of health care resources are devoted to providing care in hospitals, 

and the acute care needs of patients are predominately met by nurses. All health care 

providers, as human beings, are at risk of making errors. Underlying the issue of patients’ 

risks at the hands of health care providers are two key ethical principles of beneficence 

and nonmaleficence (Jonson, Siegler, & Winslade, 2006), or maximizing benefit and 

avoiding harm to patients, which nurses and other health care providers have used in the 

provision of acute health care services with multitudes of patients since the inception of 

acute care hospitals in the U.S. beginning in 1751 (University of Pennsylvania Health 

System, n.d.). The need for health care reform reached peak awareness when the Institute 

of Medicine (IOM) released its report To Err is Human: Building a Safer Health System 

(2000). The public expected and believed that hospitals were safe places to receive care 

until this IOM report, which shocked both providers and consumers of health care in the 

U.S. and reported between 44,000 and 98,000 deaths as a result of care in U.S. acute 

hospitals.   

Following this report, patient safety became a national agenda item, with policy 

makers, hospitals and other health care providers, organizations associated with the 

accreditation, payment for, or provision of care, and the government, who became 

involved to ensure high quality, safe care to U.S. patients. These organizations produced 

research and participated in the development of measures to improve the quality and 

safety of health care. Today, some of the leading organizations influencing safety and 

quality are the Institute of Medicine (IOM), the Agency for Healthcare Research and 
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Quality (AHRQ), the Joint Commission (JC), Centers for Medicare/Medicaid Services 

(CMS), Institute of Safe Medicine Practices (ISMP), The Institute for Healthcare 

Improvement (IHI), The Leapfrog Group, the National Association for Healthcare 

Quality (NAHQ), National Quality Forum (NQF), and the American Nurses Association 

(ANA).   

As is evident from this brief historical review, patient safety became and is 

currently a major national focus, involving numerous governmental and privately 

interested parties, and creating a solid rationale for this research which was designed to 

determine the impact of magnet designation, after controlling for nurse staffing and other 

organizational characteristics, on 5 of the 20 provider-level patient safety indicators 

(PSIs), released by the AHRQ in March, 2003 (Agency for Healthcare Research and 

Quality, 2007). It is likely that the quest for higher quality and safer health care 

environments will continue to rise across our nation, receiving more and more external 

pressure for action and improvement.  

 

Historical Review of Magnet Nursing Environments 

Responding to a severe nursing shortage, the initial magnet work was started in 

the early 1980s by the American Academy of Nursing (AAN) and focused on nurse 

retention and productivity (Scott, Sochalski, & Aiken, 1999). The term “magnet” was 

developed by the AAN to refer to those hospitals “that were able to attract and retain 

professional nurses in their employment” (McClure, Poulin, Sovie, & Wandelt, 1983,  

p.2). The term “magnet” is being used throughout this text to refer to hospitals that were 
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selected as magnet hospitals in the 1980’s by AAN or more recently by the ANCC’s 

Magnet Recognition Program®, which started in 1994.   

The AAN developed a task force to study a number of organizational factors. A 

total of 165 hospitals were nominated, 155 of which responded, and ultimately 41 

hospitals were identified as magnet hospitals (McClure, Poulin, Sovie, & Wandelt, 1983).  

From this qualitative study, McClure and colleagues were able to name 14 organizational 

factors, grouped into three categories: administration, professional practice, and 

professional development.  These factors later formed the conceptual framework for the 

ANCC Magnet Program® and became known as the Forces of Magnetism. 

   ANA documents forming the foundation of the magnet program included the 

Scope and Standards for Nurse Administrators (American Nurses Association, 2004b), 

Nursing: Scope and Standards of Practice (American Nurses Association, 2004a), Code 

of Ethics for Nurses with Interpretive Statements (American Nurses Association, 2001b), 

ANA’s Bill of Rights for Registered Nurses  (American Nurses Association, 2001a), and 

Nursing’s Social Policy Statement (American Nurses Association, 2003). ANCC also 

used state statutes, legislation, specialty organizations, and documents from the ANA 

Congress on Nursing Practice and Economics as founding documents (American Nurses 

Credentialing Center, 2004).   

In the 1990s, the Board of Nursing of the ANA approved a pilot project based on 

the concepts of magnet identified from the earlier AAN magnet nursing work (American 

Nurses Credentialing Center, 2004). This pilot project grew into The Magnet Recognition 

Program®, with the first hospital award being granted in 1994 to the University of Seattle 
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in Washington. Currently, the Magnet Recognition Program® recognizes 312 health care 

organizations in 43 states and the District of Columbia, one in Australia and one in New 

Zealand, which is approximately 5% of all health care organizations in the U.S. 

(American Nurses Credentialing Center, n.d., Designations and Redesignations). As 

noted earlier, the interest in magnet and improved outcomes has resulted in a number of 

research studies to provide evidence of positive nursing outcomes in relation to magnet 

designation, with limited studies providing evidence of  improved patient outcomes 

related to magnet designation. 

The ANCC Magnet Program® has as one of its three primary goals to “promote 

quality in a milieu that supports professional practice” (American Nurses Credentialing 

Center, 2004, p.1). According to the 2005 Magnet Application Manual, health care 

organizations around the world are using the concepts and structure of magnet to achieve 

quality in nursing and patient outcomes. 

Since the 1980s, research has been produced regarding magnet hospitals and 

magnet hospital designation on nurse-related measures. These researchers identified 

higher job satisfaction (Brady-Schwartz, 2005; Friese, 2005; Kramer & Schmalenberg, 

1991a; Kramer & Schmalenberg, 1991b), higher quality of care (Ulrich, Woods, et al., 

2007), better nursing work environment (Aiken, Havens, & Sloane, 2000; Brady-

Schwartz, 2005; Cimiotti, et al., 2005;  Lacey, et al., 2007; Upenieks, 2002; Upenieks, 

2003), higher autonomy (Aiken, Havens, & Sloane, 2000), higher sense of empowerment 

(Upenieks, 2002; Upenieks, 2003), more control over nursing practice (Aiken, Havens, & 

Sloane, 2000), enhanced nurse-physician collaboration  (Cimiotti, et al., 2005), lower job 
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related injuries and reported injuries (Aiken, Sloane, & Klocinski, 1997), higher staffing 

(Kramer & Schmalenberg, 1991a), higher culture of excellence (Kramer & 

Schmalenberg, 1991b), higher image of nursing (Kramer & Schmalenberg, 1991a), lower 

burnout (Aiken, Havens, & Sloane, 2000), less exhaustion (Friese, 2005), and less plan to 

leave facility  (Ulrich, Woods, et al., 2007). 

As is evident from this brief historic review of magnet-related literature, 

numerous variables associated with nursing work environments and the retention of 

nurses have been explored. The major limitations with this body of evidence can be 

found in the nonrigorous methodology, mainly using cross-sectional, convenience 

sampling, small numbers of facilities, and comparisons between original magnet facilities 

and ANCC Magnet® facilities. 

Starting in 1994, researchers studied magnet and non-magnet hospitals in relation 

to patient outcomes (Aiken, Smith, & Lake, 1994) and found that magnet hospitals, after 

adjusting for severity of illness, had a 4.6% lower Medicare mortality rate. Satisfaction 

with nursing care in magnet versus non-magnet hospitals for inpatient acquired 

immunodeficiency syndrome (AIDS) patients was studied (Aiken, Sloane, & Lake,  

1997; Aiken, Sloane, Lake, Sochalski, & Weber, 1999). In these studies, the researchers 

documented higher patient satisfaction with nursing care in magnet hospitals.   

Mortality measures have been criticized as outcome indicators of quality as they 

are sensitive to risk-adjustment, require a large sample size (Vartak, Ward, & Vaughn, 

2008) and are impacted by a number of internal and external inputs to the hospital 

(American Nurses Association, 1995). According to ANA (1995), the literature suggested 
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that mortality is related to nursing care quality; however a direct causal link has not been 

established (p. 23). Likewise, patients’ satisfaction with nursing care has received 

criticism as an outcome indicator due to the subjective nature of this measure (Pierce, 

1997).  

Yet, despite the 25 years of the AAN magnet designation and the ANCC Magnet 

Program®, patient outcomes and specifically preventable adverse events following 

magnet designation or associated with magnet designation have not been systematically 

evaluated, forming the basis and rationale for this research. As noted by McClure and 

Hinshaw (2002), outcomes such as post-surgical pneumonia, urinary tract infections, and 

patient falls have not been compared between magnet and non-magnet designated 

facilities, and additional patient outcomes such as decubitus ulcers, functional status, 

quality of life, and hospital readmissions need exploration. Additionally, these 

researchers noted that the use of large hospital databases should be considered to explore 

other clinical conditions of patients in relation to the magnet status of hospitals.  

 

Purpose 

This exploratory, cross-sectional study, using Calendar Year (CY) 2006 of the 

Healthcare Cost and Utilization Project’s (HCUP) Nationwide Inpatient Sample (NIS), 

and hereafter referred to as the HCUP-NIS, was designed to identify if there was a 

significant difference related to magnet status in a subset of five of the AHRQ’s PSIs, 

which had some evidence supporting sensitivity to nurse staffing. Additionally, 

“Research results point persuasively to a correlation of staffing with outcomes” (Clarke 
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& Donaldson, 2008, p. 123), thus the relationship of nurse staffing was also considered in 

the analysis. Other organizational characteristics, such as teaching status, control 

classification, location, bed size (categorical and number of operated beds), number of 

discharges, number of adjusted patient days (APDs), and full-time equivalent (FTE) 

employee hours per APD were collected and considered in the analysis with the other 

variables and added as covariates in the data analyses as indicated. The existing evidence 

base related to the impact of nurse staffing on patient outcomes is extensive and can be 

found in Appendix A, Table A1. The current literature will be reviewed in Chapter Two 

and includes measures recognized by key organizations, such as the NQF, the ANA, and 

the AHRQ. Important organizational characteristics which have been studied are detailed 

in Appendix B, Table B1, and a synopsis of key findings from this literature is found in 

Chapter Two. 

This exploratory study included 5 of 20 of the AHRQ’s provider-level PSIs – 

decubitus ulcer, death among surgical inpatients with serious treatable complications 

(previously known as failure to rescue), postoperative respiratory failure, postoperative 

deep vein thrombosis or pulmonary embolism, and postoperative sepsis. The PSIs were 

selected based on established or evolving evidence of relationships between nurse 

staffing and the selected patient outcome measures and specifically these five preventable 

adverse events. The current base of evidence associating nurse staffing to the study’s 

PSIs will be presented. 

Based on existing evidence, the PSIs of decubitus ulcer and death among surgical 

inpatients with serious treatable complications were established as two of the patient-
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centered outcome measures in the National Voluntary Consensus Standards for Nursing-

Sensitive Care (National Quality Forum, 2008). The ANA (1995) recognized and 

published acute care nursing quality indicators that were established based on existing 

evidence, including the patient-focused outcome measures of mortality rate, decubitus 

ulcer rate, and nosocomial infection rate. These measures are reflected by the chosen 

PSIs of death among surgical inpatients, decubitus ulcer, and postoperative sepsis. The 

National Database of Nursing Quality Indicators (NDNQI) of the ANA recognized and 

evaluated nursing on the outcome of hospital-acquired pressure ulcers as a nursing 

sensitive indicator (American Nurses Association, 1996). Several researchers have 

associated mortality with nursing (Aiken, Smith, & Lake, 1994; Hartz, et al., 1989; 

Tourangeau, Giovannetri, Tu, & Wood, 2002), which can be construed to include the PSI 

of death among surgical inpatients with serious treatable complications. Additionally, 

Needleman and colleagues (2002a; 2002b) associated failure to rescue in surgical patients 

with nurse staffing, which is similar as a measure to the PSI – death among surgical 

inpatients with serious treatable complications. Other researchers have associated 

thrombosis and pulmonary compromise after surgery (DVTs / PEs) with nurse staffing 

(Kovner & Gergen, 1998), which are closely related to two of the selected PSIs – 

postoperative DVT/PE and postoperative respiratory failure.   

As is evident from this review of nursing-sensitive PSIs, more evidence of 

relationships between nurse staffing and some of the PSIs exists, such as decubitus ulcer 

and mortality. Other evidence is currently evolving to indicate relationships between 

nurse staffing and the other selected PSIs, such as postoperative respiratory failure, 
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postoperative sepsis, and thromobosis, such as DVTs or PEs; however, a gap in evidence 

still exists, and some findings are contradictory.              

After 25 years of studies related to magnet designation, patient-related research 

findings are limited to variables such as patients’ satisfaction with care and mortality. The 

gap in the research in regard to patients is significant and leaves unanswered questions 

regarding the impact of the ANCC’s Magnet® designation on preventable adverse events 

and specifically on the PSIs. As noted by AHRQ, improving patient safety is a critical 

part of improving health care quality in the U.S. (Agency for Healthcare Research and 

Quality, 2007, p. iii), and the PSIs are the state-of-the-art measure for the safety of 

hospital care using collected inpatient discharge-level data (p.2).   

Patient outcomes have been used to evaluate the quality of nursing care from the 

early 1960s, starting with Aydelotte (1962), who identified changes in physical and 

behavioral characteristics in patients to evaluate nursing’s effectiveness (Moorhead, 

Johnson, Maas, & Swanson, 2008). Outcome indicators “focus on how patients, and their 

conditions, are affected by their interaction with nursing staff” (American Nurses 

Association, 1995, p. viii). These outcomes are important quality/safety indicators to 

consider in relation to magnet designation. Many of these outcomes are deemed nursing-

sensitive and are the outcomes to which nurses are held accountable (Doran, 2003).  

Magnet designation represents excellence in nursing work environments and therefore is 

seen as essential to quality outcomes for patients (Morgan, Lahman, & Cynthia, 2006). 

As noted earlier several studies have been published regarding limited patient 

outcomes, such as mortality and patient satisfaction, in magnet versus non-magnet 
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hospitals. There are significant limitations with these two outcome measures. According 

to some researchers, mortality is limited as a quality outcome measure because it is 

influenced greatly by medical care, mortality rates are low, and a large sample is required 

to detect differences in mortality rates  (Brooten & Naylor, 1995; Mitchell & Shortell, 

1997; Pierce, 1997; White & McGillis Hall, 2003). Patient satisfaction measures are seen 

as more closely aligned to marketing and are viewed as a subjective measure that may or 

may not be related to the patient’s actual resultant health status  (Pierce, 1997).   

Adverse event data are viewed by some researchers to be a more sensitive marker 

of distinction in health care quality in acute hospitals  (Mitchell & Shortell, 1997; White 

& McGillis Hall, 2003; Vartak, Ward, & Vaughn, 2008), which may be more closely 

related to organizational characteristics. As the AHRQ’s safety indicators are considered 

adverse event rate data and have not been published in a prior study related to magnet 

designation, these indicators were selected for this research study. This research provided 

evidence of differences in risk-adjusted PSI rates in relation to magnet designation and 

specifically with the five selected PSIs where no published research studies were found.     

 

Significance 

The public demands high quality and safe care, and hospitals have an ethical and 

service commitment to continuously improve the quality of care and patient outcomes.  

Health care providers are on the alert for possible answers or solutions (McClure & 

Hinshaw, 2002). A possible strategy that hospitals can use to improve nurse and patient 

outcomes is ANCC’s Magnet Designation®, a program that is recognized for nursing 
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excellence (Aiken, Havens, & Sloane, 2000; American Nurses Credentialing Center, 

2004; Armstrong & Laschinger, 2006; Brady-Schwartz, 2005; Ulrich, Buerhaus, 

Donelan, Norman, & Dittus, 2007) and is thought of by at least one expert as the “gold 

seal of approval that validates excellence in nursing services” (Shirey, 2008). If 

excellence in the nursing practice environment, as evidenced by magnet designation, can 

be associated with improvement in numerous patient outcomes, ANCC’s Magnet 

Designation® becomes a solid evidence-based strategy for improving patients’ as well as 

nurses’ outcomes for CNEs and hospital administrators. 

In March, 2008, ANCC put forth a new, five component magnet model 

(American Nurses Credentialing Center, 2008a) that reduced redundancy among the 14 

forces and expanded the program to include the elements of quality patient outcomes, 

demonstrating a new direction for the Magnet Program®, recognizing that until this point, 

“there are no quantitative outcome requirements for ANCC Magnet Recognition®” (p.6).  

Table 1.1 depicts how the 14 forces have been incorporated into this new, five component 

Magnet® model. 

 

Table 1.1  Evolution of the Magnet Model 

5 Magnet Model Components (2008) 14 Forces of Magnetism (2004) 

Transformational Leadership Quality of Nursing Leadership 
Management Style 
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5 Magnet Model Components (2008) 14 Forces of Magnetism (2004) 

Structural Empowerment Organizational Structure 
Personnel Policies and Procedures 
Community and the Health Care 
Organization 
Image of Nursing 
Professional Development 

Exemplary Professional Practice Professional Models of Care 
Consultation and Resources 
Autonomy 
Nurses as Teachers 
Interdisciplinary Relations 
Quality of Care: Ethics, Patient Safety, and 
Quality Infrastructure 
Quality Improvement 
 

New Knowledge, Innovations, and 
Improvements 

Quality of Care: Research and Evidence-
Based Practice 
Quality Improvement 

Empirical Quality Outcomes Quality of Care 

(American Nurses Credentialing Center, 2008b, p 3) 

 

Foundational to the  magnet program are strong structure and process elements; 

however, with this new vision, ANCC Magnet Recognition® will evolve to evaluate 

additional elements related to quality patient outcomes based on quantitative benchmarks. 

Examples of empirical quality outcomes for patients included risk-adjusted mortality 

index, health care-acquired infections, falls, hospital-acquired pressure ulcers, patient 

satisfaction, patient perception of safety, and specialty population-specific outcomes 

(ANCC, 2008b, p. 4). 

This change in the Magnet Recognition Program® comes at a time when the 

capacity of health care systems will be strained by the 38.8% increase of Americans 
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between the ages of 65-84 from 2010 to 2020 (U.S. Census Bureau, 2004). Another 

federal source (Federal Interagency Forum on Aging-Related Statistics, March, 2008) 

projected growth in the older population from 35 million in 2000 to 71.5 million by 2030 

(p. 2). This growth to 71.5 million people in the U.S. will increase the demand for acute 

hospital beds, and mandates for quality improvement and cost containment will continue 

to increase in importance. The potential benefits of qualifying, obtaining, and sustaining 

ANCC Magnet Recognition® can support hospitals in meeting new and challenging 

demands related to acute hospital bed capacity and cost of health care services.   

Nurses are challenged to find and articulate their contributions to health care, 

demonstrating that care is of high quality and safe for patients (Doran, 2003). In the 

words of ANCC, “the ideas behind the Forces of Magnetism have always been linked 

inextricably to the quality of patient care” (American Nurses Credentialing Center, 2004, 

p. 3), thus, further research is warranted to explore the organizational characteristic of  

magnet designation related to desired patient safety outcomes and preventable adverse 

events. As stated in the Nursing Report Card for Acute Care (American Nurses 

Association, 1995), the link between a number of structure and process variables to 

patient outcomes is not well defined by science, and further research has the potential for 

improving the quality of health care while promoting the sciences of nursing and 

outcomes. 
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Definitions 

Key Concept Definitions 

Adverse event  An injury resulting from a medical intervention (Bates, et al., 1997). 

Community Hospitals  AHA defines community hospitals as “All non-Federal, short-

term, general, and other specialty hospitals, excluding hospital units of institutions” 

(Health Forum, LLC, 2008), and in 2005, the AHA started including long term acute care 

facilities in the definition of community hospitals (Agency for Healthcare Research and 

Quality, 2008b).  

Outcome  Outcome refers to a change in the patient’s current and future health status that 

can be attributed to some antecedent health care event  (Donabedian, 1980, pp 82-83).   

Patient safety  Patient safety is “freedom from accidental injury due to medical care or 

medical errors” (Institute of Medicine, 2000, p. 18).   

Patient safety indicators  Patient safety indicators (PSIs) are “measures that screen for 

adverse events that patients experience as a result of exposure to the health care system: 

these events are likely amenable to prevention by changes at the system or provider 

level” (Agency for Healthcare Research and Quality, 2007, p.iii).  

Process  The process of care is a set of activities that go on within and between providers 

and patients (Donabedian, 1980, p. 79).  

Quality  Quality is the “degree to which health services for individuals and populations 

increase the likelihood of desired health and are consistent with current professional 

knowledge” (Lohr, A Statement by the National Roundtable on Healthcare Quality 

Division of Healthcare Services, 1990). 
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Quality indicators  Quality indicators are screening tools to identify potential areas of 

concern in the quality of clinical practice (Agency for Healthcare Research and Quality,  

2007, p. 6). 

Structure  Stucture refers to the relatively stable characteristics of care, the tools and 

resources providers have at their disposal, and the physical and organizational settings in 

which providers work and patients receive care. Structure includes human, physical and 

financial resources and embraces elements such as number, distribution and 

qualifications of personnel, in addition to the number, bed size, equipment and 

geographic distribution of hospitals (Donabedian, 1980, p. 81). 

 

Definitions of Organizational Characteristics 

Adjusted patient day  Adjusted patient day is a variable in the AHA data set that is 

computed from inpatient days + (Inpatient days * (Outpatient revenue/Inpatient 

revenue)), adjusting outpatient volume to be included in the measure of patient days 

(American Hospital Association, 2006). 

Bed size  Two bed size variables are included in the study. Bed size refers to the number 

of operating (set up and staffed) inpatient beds maintained by each hospital and reported 

to AHA database (American Hospital Association, 2006). The number of operated beds is 

used in the correlational analysis and in the MANCOVA. Bed size is also categorized and 

labeled as small, medium, and large, with definitions established by HCUP, with size per 

category varying depending on region, location and teaching status. The categorical 
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variable for bed size is used in the descriptive analyses. Table 1.2 provides the HCUP-

NIS bed size categories based on location, teaching status, and hospital region. 

 

Table 1.2  HCUP-NIS Hospital Bed Size Categories 

BEDSIZE CATEGORIES (Beginning in 1998)  

Location and Teaching Status  
Hospital Bedsize  

Small Medium Large 
NORTHEAST REGION  

Rural 1-49 50-99 100+ 
Urban, nonteaching 1-124 125-199 200+ 
Urban, teaching 1-249 250-424 425+ 

MIDWEST REGION  
Rural 1-29 30-49 50+ 
Urban, nonteaching 1-74 75-174 175+ 
Urban, teaching 1-249 250-374 375+ 

SOUTHERN REGION  
Rural 1-39 40-74 75+ 
Urban, nonteaching 1-99 100-199 200+ 
Urban, teaching 1-249 250-449 450+ 

WESTERN REGION  
Rural 1-24 25-44 45+ 
Urban, nonteaching 1-99 100-174 175+ 
Urban, teaching 1-199 200-324 325+ 
(Healthcare Cost and Utilization Project, n.d., Description of Data Elements in the NIS)  
 

Control classification  Control classification refers to ownership of the hospital as 

reported by each hospital to the AHA database (American Hospital Association, 2006).  

The categories include (a) government or private (collapsed category); (b) government, 
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nonfederal; (c) private, not-for-profit; (d) private, investor-owned, proprietary; and (e) 

private (collapsed category). 

Full time equivalents per bed  Full time equivalents per bed refers to the total FTEs in the 

hospital divided by the number of staffed and operated beds, as reported by each hospital 

to the AHA database (American Hospital Association, 2006). 

Location  Location refers to the designation of rural or urban as reported by each hospital 

to the AHA database (American Hospital Association, 2006). 

Magnet designation  The structural variable of magnet status, designation or recognition 

is related to designation by the ANCC. References may be made in Chapters One and 

Two related to  the original magnet designated hospitals by the American Academy of 

Nurses (AAN), however, only ANCC recognized facilities are designated magnet for the 

magnet group of hospitals analyzed in this study.  

Nurse staff hours per adjusted  patient day  Nurse staffing includes all registered nurse 

(RN) and licensed practical nurse (LPN) full-time and part-time hours calculated as full-

time equivalents (FTEs) multiplied by 2,080 annual work hours, then divided by the 

number of adjusted patient days (APDs). This variable was computed using AHA 

variables of FTEs RNs, FTEs LPNs/ LVNs, and APD (American Hospital Association, 

2006). 

Region  Region is defined by HCUP (Healthcare Cost and Utilization Project, 

Description of Data Elements, n.d. Retrieved March 30, 2009) as the northeast, midwest, 

south and west regions. 
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RN staff  hours per adjusted  patient day  RN staffing includes all registered nurse (RN) 

full-time equivalents (FTEs) multiplied by 2,080 annual work hours, then divided by the 

number of APDs. This variable was computed using AHA variables of FTEs RNs and 

APDs (American Hospital Association, 2006) 

Teaching status  Teaching status refers to non-teaching and teaching hospitals as reported 

by each hospital in the AHA Survey (American Hospital Association, 2006). 

Total hospital staff  hours per adjusted  patient day  Total hospital staffing includes all 

FTE employees multiplied by 2,080 annual work hours, then divided by the number of 

APDs. This variable was computed using the AHA variables of FTEs total personnel and 

APDs (American Hospital Association, 2006). 

 

General Physiological Definitions of the Five Selected PSIs 

1. Decubitus ulcer - any lesion caused by pressure, resulting in damage of 

underlying tissues (American Nurses Credentialing Center, 2004, p. 103). 

2. Death –  the cessation of all vital functions, traditionally demonstrated by an 

absence of spontaneous respiratory and cardiac functions (Definition of Death, 

2004). 

3. Respiratory failure -  inability of the lungs to perform their basic task of gas 

exchange, including oxygen and carbon dioxide (Definition of Respiratory 

Failure, 2003). 

4. Deep vein thrombosis - a blood clot that forms in a vein deep in the body 

(National Health Lung and Blood Institute, 2007) and pulmonary embolism - a 
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blood clot traveling to the lungs and blocking blood flow (National Health Lung 

and Blood Institute, 2007). 

5. Sepsis - body’s systemic over-response to infection, disrupting homeostasis 

through an uncontrolled cascade of inflammation, coagulation, and impaired 

fibrinolysis (Sepsis.com, n.d.). 

 

Technical Definitions of Five Selected PSIs 

Shown in Table 1.3, the following operational definitions for the five selected PSIs 

applied throughout this study and were derived from AHRQ’s technical definitions 

(Agency for Healthcare Research and Quality, 2008a): 

 

Table 1.3  Operational Definitions of AHRQ’s Patient Safety Indicators (PSIs) 

PSI Definition Numerator Demoninator Major Exclusions 
#3  
Decubitus 
ulcer  

Cases of 
decubitus ulcer 
per 1,000 
discharges 
with a length 
of stay greater 
than 4 days 

Discharges 
with ICD-9-
CM code of 
decubitus 
ulcer in any 
secondary 
diagnosis 
field among 
cases 
meeting the 
inclusion and 
exclusion 
rules for the 
denominator 
 
 
 

All medical and 
surgical 
discharges age 
18 years and 
older defined by 
specific DRGs, 
with AHRQ’s 
identified 
exclusions 

ICD-9CM code of 
decubitus ulcer as 
principal diagnosis or 
if present on 
admission, with 
diagnosis of 
hemiplegia, 
paraplegia, 
quadraplegia, spina 
bifida, anoxic brain 
injury, debridement 
of a pedicle graft, 
admission from a 
long-term care 
facility, or transfer 
from an acute care 
facility, MDC 9 
(skin, subcutaneous 
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PSI Definition Numerator Demoninator Major Exclusions 
tissue and breast) or 
14 (pregnacy, 
childbirth, and 
puerperium) and with 
a length of stay of 
less than 4 days. 

#4 
Death among 
surgical 
inpatients with 
serious 
treatable 
complications 
(Previously 
known as 
failure to 
rescue) 

Cases of 
inpatient 
surgical deaths 
among patients 
with serious 
treatable 
complications 
per 1,000 
discharges 
with an 
operating room 
procedure 

All 
discharges 
with a 
disposition of 
“deceased” 
among cases 
meeting the 
inclusion and 
exclusion 
rules for the 
denominator 

All surgical 
discharges age 
18 years and 
older defined by 
specific DRGs 
and an ICD9-
CM code for an 
operating room 
procedure, 
principal 
procedure within 
2 days of 
admission or 
admission type 
of elective with 
potential 
complication of 
care listed in 
Death among 
Surgical 
definition (e.g., 
pneumonia, 
DVT/PE, sepsis, 
shock/cardiac 
arrest, or GI 
hemorrhage 
/acute ulcer  

Age 90 and older, 
neonatal patients in 
MDC 15, transferred 
to an acute care 
facility (SID 
Discharge 
Disposition = 2), and 
additional exclusion 
are specific to each 
diagnosis. 

#11 
Postoperative 
respiratory 
failure 

Cases of acute 
respiratory 
failure per 
1,000 elective 
surgical 
discharges 
with an 
operating room 
procedure 

Discharges 
among cases 
meeting the 
inclusion and 
exclusion 
rules for the 
demonimator 
with ICD-9-
CM codes for 

All elective 
surgical 
discharges age 
18 and older 
defined by 
specific DRGs 
and an ICD-9-
CM code for an 
operating room 

Preexisting acute 
respiratory failure, 
with an ICD-9CM 
code of 
neuromuscular 
disorder, where 
tracheostomy is the 
only OR procedure, 
and MCD 4 and 5 
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PSI Definition Numerator Demoninator Major Exclusions 
acute 
respiratory 
failure 
(518.81) in 
any 
secondary 
diagnosis 
field.   After 
1999, include 
518.84 or 
discharges 
among cases 
meeting the 
inclusion and 
exclusion 
rules for the 
denominator 
with ICD-9-
CM codes for 
reintubation 
as follows: 
(96.04) one 
or more days 
after the 
major 
operating 
room 
procedure 
code, (96.70 
or 96.71) two 
or more days 
after the 
major 
operating 
room 
procedure 
code, (96.72) 
zero or more 
days after the 
major 
operating 
room 

procedure, 
except 
exclusions as 
outlined by 
AHRQ 

(disorders of 
respiratory system or 
circulatory system). 
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PSI Definition Numerator Demoninator Major Exclusions 
procedure 
code. 
 
 

#12 
Postoperative 
pulmonary 
embolism or 
deep vein 
thrombosis 

Cases of deep 
vein 
thrombosis 
(DVT) or 
pulmonary 
embolism (PE) 
per 1,000 
surgical 
discharges 
with an 
operating room 
procedure 

Discharges 
among cases 
meeting the 
inclusion and 
exclusion 
rules for the 
denominator 
with ICD-9-
CM codes for 
deep vein 
thrombosis 
or pulmonary 
embolism in 
any 
secondary 
diagnosis 
field 

All surgical 
discharges age 
18 and older 
defined by 
specific DRGs 
and an ICD-9-
CM code for an 
operating room 
procedure, 
excluding cases 
as defined by 
AHRQ 

Preexisting DVT/PE 
where a procedure 
for interruption of 
vena cava is the only 
OR procedure or 
where this procedure 
occurred before or on 
the same day as the 
lst OR procedure, and 
MDC 14 (pregnancy, 
childbirth and the 
puerperium). 

#13 
Postoperative 
sepsis 

Cases of sepsis 
per 1,000 
elective 
surgery 
patients with 
an operating 
room 
procedure and 
a length of stay 
of 4 days or 
more 

Discharges 
among cases 
meeting the 
inclusion and 
exclusion 
rules for the 
denominator 
with ICD-9-
CM code for 
sepsis in any 
secondary 
diagnosis 
field 

All elective 
surgical 
dischages age 18 
and older 
defined by 
specific DRGs 
and an ICD-9-
CM code for an 
operating room 
procedure, 
exluding cases as 
defined by 
AHRQ 

Preexisting sepsis or 
infection, with any 
code for 
immunocompromised 
state or cancer, MDC 
14  (pregnancy, 
childbirth and 
puerperium), and 
with a length of stay 
of less than 4 days. 

(Agency for Healthcare Research and Quality, 2008a) 
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Research Questions 

 This study addressed the following research questions: 

1. Is there a difference in the organizational characteristics of the magnet and non-

magnet sample hospitals? 

2. What are the risk-adjusted PSI rates for decubitus ulcer, death among surgical 

inpatients with serious treatable complications, postoperative respiratory failure, 

postoperative DVT/PE, and postoperative sepsis in ANCC magnet designated 

hospitals compared to non-magnet hospitals? 

3. Does nurse staffing vary in magnet designated hospitals when compared to non-

magnet hospitals?  

4. What are the relationships between organizational characteristics of hospitals and 

the AHRQ’s risk-adjusted PSIs? 

5.  Is there a significant difference in risk-adjusted preventable adverse events 

among patients in ANCC magnet hospitals versus non-magnet hospitals, after 

controlling for RN staffing and number of operated beds, in reference to the 

following variables:  

• Decubitus ulcer, 

• Death among surgical inpatients with serious treatable complications, 

• Postoperative respiratory failure, 

• Postoperative DVT/PE, and 

• Postoperative sepsis?  
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Theoretical Framework 

 Donabedian’s work is thought to be the “precursor of modern outcomes research” 

(Moorhead, Johnson, Maas, & Swanson, 2008, p. 3). Donabedian recognized that 

defining quality is extraordinarily difficult and may not be a homogeneous property but a 

number of characteristics (Donabedian, 1969); however, he provided a definition of 

quality - “a reflection of values and goals current in the medical care system and in the 

larger society of which it is a part” (Donabedian, 1966, p. 167). Additionally, Donabedian 

defined high quality care - the delivery of services that are appropriate, efficient and 

effective, resulting in the best health outcomes for patients (Donabedian, 1980). This 

definition is close to a more recent published definition of quality from the IOM (2001, p. 

232).  “Quality is the degree to which health services for individuals and populations 

increase the likelihood of desired health and are consistent with current professional 

knowledge” (Lohr, A Statement by the National Roundtable on Healthcare Quality 

Division of Healthcare Services, 1990).   

 Donabedian developed a theoretical framework for the evaluation of quality 

proceeding from the organizational sciences, and, although proposed in 1966 

(Donabedian), he “introduced outcomes to the lexicon of health service researchers” 

(Pringle & Doran, 2003, p. 2). This framework is still relevant today for quality 

improvement studies linking structure and outcomes (Lee, Chang, Pearson, Kahn, & 

Rubenstein, 1999) and continues to underlie how nursing’s role is viewed in relation to 

adverse patient outcomes (White & McGillis Hall, 2003). 
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This framework included the elements of structure, process and outcomes. 

Donabedian defined these elements as follows (Donabedian, 1969; Donabedian, 1988).  

Structure consists of the organization of the “instrumentalities” of care (Donabedian, 

1969, p. 1833) or the attributes of the setting where care occurs, including the 

organizational structure. The process of care is the appraisal of care, subject to 

professional judgment, and the detailed elements of care delivery or what is actually done 

in the giving of care. The outcomes of care consist of the end result of care or the effects 

of care on the patients. According to Donabedian (1988), this three-part approach is 

possible only “because good structure increases the likelihood of good process, and good 

process increases the likelihood of good outcomes” (p. 1745), which also reflects the 

basic tenets of magnet designation. This foundational framework is depicted in Figure  

1 - 1. 

 
        Structure     Process Outcome 

 

 

 

 

Figure 1 - 1   Donabedian’s quality assessment framework 

 
These foundational elements of Donabedian’s framework fit well with the 

organizational characteristics, such as magnet status,  number of operated beds, teaching 

status, etc. (structure) and AHRQ’s PSIs (outcomes) of this research study. Donabedian’s 

Organizational 
structure 
Attributes of the 
setting 

End result of 
the care 

Elements of 
care 
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framework was applied in this study using a bivariate model to assess the relationship 

between one organizational characteristic (magnet status), covariates, and five outcome 

variables. The provision of nursing care is an implied element within the model, which 

would affect patient outcomes. Due to the research methodology of using secondary data 

from two data sets, no process data were available, thus no process variables were 

empirically tested in this study. ANCC Magnet Designation® was the main organizational 

characteristic being tested, with RN staffing and number of operated beds used as 

covariates in the analysis.   

Patient characteristics were considered structural elements and were risk-adjusted 

for the analysis. This risk adjustment methodology is described in Chapter Three.  The 

outcome variables included five of AHRQ’s PSIs: decubitus ulcer, death among surgical 

inpatients with serious treatable complications, postoperative respiratory failure, 

postoperative DVT/PE, and postoperative sepsis. The conceptual model for this study is 

depicted in Figure 1 - 2.  

 
        Hospital                                           Nursing Care Risk-Adjusted Patient Outcomes 

 

 

 

 

          

 

Figure 1 - 2  Conceptual Model of Study 

Organizational 
Characteristics: 
ANCC Magnet status, 
teaching status, control 
classification, location, 
bed size, adjusted patient 
days, discharges, FTEs 
per bed, RN staffing, 
nurse staffing , hospital 
staffing, and number of 
operated beds. 

Nursing 
assessment, 
surveillance, 
diagnosis, and 
care 

Decubitus Ulcer 

Death among surgical inpatients with 
serious treatable complications 

Postoperative respiratory failure 

Postoperative deep vein thrombosis or 
pulmonary embolism 

Postoperative sepsis 
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Study Design 

This study used a large stratified, probability sample of hospitals from across the 

U.S. Secondary data from CY 2006 were obtained from a large, publicly available data 

set, the HCUP–NIS, which was available through the AHRQ to conduct this hospital-

level study with the purpose of identifying any significant differences in the risk-adjusted 

rates of five of the AHRQ’s provider-level PSIs based on a hospital’s status of magnet 

designation, while controlling for the element of RN staffing and number of operated 

beds. Other available hospital-level organizational characteristics were used to describe 

the sample hospitals and were correlated with the risk-adjusted PSIs. These variables 

included teaching status, control classification, location, number of operated beds, 

categorical bed size, APDs, number of discharges, total hospital staff per adjusted patient 

day (hospital staff hours per APD), RN hours per adjusted patient day (RN hours per 

APD), and total nurse staff hours per adjusted patient day (nurse staff hours per APD).  

In CY 2006, the HCUP-NIS included 1,045 hospitals in 38 states and included 

over eight million discharges from U.S. community hospitals (Agency for Healthcare 

Research and Quality, 2008b). A total of 12 states were not represented in the 2006 

HCUP-NIS, as these states did not contribute data to HCUP. Table 1.4 depicts the sample 

states, number of hospitals and number of discharges in the 2006 HCUP-NIS, from which 

this study’s sample was derived.   
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Table 1.4  States, Hospitals, and Discharges Included in 2006 HCUP-NIS 
State Hospitals Discharges 

Arkansas 25 99,813 
Arizona 16 172,669 
California 85 856,488 
Colorado 21 107,801 
Connecticut 10 154,047 
Florida 52 673,665 
Georgia 45 285,592 
Hawaii 5 18,503 
Iowa 30 101,321 
Illinois 41 348,310 
Indiana 26 176,487 
Kansas 27 61,154 
Kentucky 27 160,788 
Massachusetts 21 168,259 
Maryland 12 172,690 
Michigan 22 154,827 
Minnesota 28 156,746 
Missouri 30 229,201 
North 
Carolina 

29 296,444 

Nebraska 19 39,191 
New 
Hampshire 

9 43,189 

New Jersey 23 285,237 
Nevada 12 89,061 
New York 64 776,115 
Ohio 35 356,498 
Oklahoma 41 191,179 
Oregon 16 100,552 
Rhode Island 3 25,446 
South 
Carolina 

14 145,123 

South Dakota 11 11,459 
Tennessee 31 260,565 
Texas 104 648,712 
Utah 13 79,658 
Virginia 20 234,573 
Vermont 7 34,898 
Washington 26 161,846 
Wisconsin 30 144,123 
West Virginia 15 52,596 
Total  States 
38 

 
1,045 

 
8,074,825 

( Agency for Healthcare Research and Quality, 2008b, Appendix 1, pps. 15-16) 
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The HCUP-NIS data set was reduced to 1,003 hospitals, with 7,867,448 

discharges by eliminating the hospitals (n = 42) and patients in the states of Arkansas, 

Hawaii, and Nevada that were known prior to the study not to have any ANCC Magnet® 

designated hospitals. The number of hospitals in the final sample included 43 magnet 

hospitals and 960 non-magnet hospitals, which were identified by linking HCUP-NIS, 

magnet, and AHA data. 

PSIs were selected from a list of 20 provider-level PSIs. A total of five of the 

AHRQ’s PSIs were selected for the study. The criterion for selection was PSIs deemed to 

be sensitive to nurse staffing, identified from an extensive and evolving base of evidence, 

as described in a prior section. The study PSIs included decubitus ulcer, death among 

surgical inpatients with serious treatable complications (previously known as failure to 

rescue), postoperative respiratory failure, postoperative DVT / PE, and postoperative 

sepsis. A total of four of the five selected PSIs were postoperative measures, with the 

exception of decubitus ulcer. Mainly postoperative PSIs were selected, which were 

deemed to be typically associated with “routine postoperative processes of care that are 

relatively attributable to delivery of inpatient care” (Vartak, Ward, & Vaughn, 2008, p. 

25). All five of the AHRQ’s PSIs were rated favorably or highly when reviewed by 

panelists for inclusion as the AHRQ’s PSIs (Agency for Healthcare Research and 

Quality, 2007). 
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Critical Research Gap 

 Due to critical research gaps, this research was important. Specifically, this 

research was designed to address the lack of supporting evidence that differences in 

preventable adverse events in acute care hospitals exist and are related to magnet 

designation, where magnet designation was used as a measure of nursing excellence, 

representing the presence of structural elements and the organization of nursing services 

that are attractive to nurses and inherent in magnet designated hospitals.  This research 

was designed to identify differences in preventable adverse events associated with 

magnet status or other organizational characteristics, and to identify if magnet status was 

associated with better nurse staffing. The research methodology was designed to gain a 

more comprehensive picture of quality and safety outcomes using a subset of the 

AHRQ’s PSIs.   

 

Conclusion 

 Quality and safety outcome improvement in health care is critical throughout the 

nation and is an important strategic priority for health care organizations, policy makers, 

and CNEs. Analyzing data to determine a relationship between magnet designation and 

preventable adverse events as measured by the selected PSIs provided evidence in an 

unpublished area and added to the limited research exploring relationships between 

magnet designation and patient outcomes. The outcomes of this research have the 

potential for future quality improvement within health care if magnet, as an 

organizational characteristic, can be related to fewer preventable adverse events in 
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hospitalized patients. Patients will have better outcomes and less risk if magnet 

designation is associated to improvement in AHRQ’s PSIs. CNEs and other health care 

administrators can support the financial investment to pursue magnet designation and 

reduce hospitals’ losses related to poor quality outcomes. Finally, this research was 

symbiotic with the AHRQ’s Center for Patient Safety in relation to determining 

workforce factors that are related to health care quality and safety improvement.   

 This exploratory study provided descriptive data comparing the magnet and non-

magnet hospitals on a number of organizational characteristics, including staffing 

characteristics. Findings provided some evidence that nurse staff hours per APD and RN 

staff hours per APD were significantly higher in magnet than non-magnet hospitals. 

Magnet hospitals had a significantly higher risk-adjusted rate in postoperative DVT/PE 

and had a significantly lower risk-adjusted rate in death among surgical inpatients. In the 

multivariate analysis, results did not support a conclusion that the two groups of hospitals 

differed on the five selected PSIs, while controlling for RN hours per APD and number of 

operated beds, thus leading to a failure to reject the null hypothesis. In other words, 

magnet status was not significantly related to the risk-adjusted PSI rates while controlling 

for the two covariates. RN staffing was signficantly related to the combined variable 

created from the five risk-adjusted PSIs. Additionally, the number of operated beds was 

significantly related to the combined variable created from the five risk-adjusted PSIs. In 

the follow-up univariate analysis, the two covariates, number of operated beds and RN 

staff hours per APD, were significantly related to four of the individual PSIs. 
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The opportunity is present for ANCC to promote strong, empirical measures 

related to safety and quality in order to ensure that magnet designated hospitals will have 

higher patient safety and quality outcomes in relation to hospitals not designated as 

ANCC Magnet® hospitals. ANCC’s new five step model and focus on empirical evidence 

(American Nurses Credentialing Center, 2008b) related to safety and quality outcomes 

will help guide the nation’s hospitals in the area of quality, along with the immense work 

being facilitated across the nation by the Agency for Healthcare Research and Quality.      
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CHAPTER TWO 

REVIEW OF LITERATURE 

 

This chapter presents a review of literature related to Donabedian’s theoretical 

framework as well as other frameworks evolving from Donabedian, along with a review 

of relevant literature related to magnet nursing designation and patient outcomes in acute 

care hospitals. First, the development and use of the theoretical framework will be 

explored. Next, the overall literature will be reviewed from the inception of magnet 

designation to the present. Finally, the relevant literature related to nurse staffing, patient 

outcomes of care and, specifically, the AHRQ’s PSIs will be presented.   

 

Theoretical Framework 

Donabedian’s theoretical framework for quality, proposed in 1966 (Donabedian), 

“introduced outcomes to the lexicon of health service researchers” (Pringle & Doran, 

2003, p. 2) and was the identified framework for this research. The foundational elements 

of the framework include structure, process and outcomes and fit well with the 

organizational structure of magnet and five of the AHRQ’s PSIs identified for study.  

 Donabedian defined these elements as follows (Donabedian, 1969; Donabedian, 

1988). Structure consists of the organization of the “instrumentalities” of care 

(Donabedian, 1969, p. 1833) or the attributes of the setting where care occurs, including 
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the organizational structure. The process of care is the appraisal of care, subject to 

professional judgment and the detailed elements of care delivery or what is actually done 

in the giving of care. The outcomes of care consist of the end result of care or the effects 

of care on the patients.  

 Although Donabedian’s framework was developed for hospital structures and 

processes, recent work includes a focus on outcomes (Pringle & Doran, 2003). Mitchell 

and colleagues (Mitchell, Ferketich, & Jennings, 1998) used Donabedian’s framework 

and adapted a conceptual framework with more focus on outcomes, called the Quality 

Health Outcomes Model. Aiken and colleagues also developed a theoretical framework 

closely associated with Donabedian’s conceptual elements of structure, process and 

outcomes (Aiken, Sochalski, & Lake, 1997) and used the framework in a study including 

the nursing outcomes of retention and satisfaction, noting that only minor attention was 

paid to organizational structure and patient outcomes before the 1990s. Kramer and 

Schmalenberg (2005) used Donabedian’s framework to analyze the evolution and 

research related to the concept of magnetism since inception. Upenieks and Abelew  

(2006) used Donabedian’s conceptual framework in a qualitative study to gain 

understanding in relation to the process for preparing for magnet designation from the 

perspective of nurse leaders and staff nurses.   

 Three nursing frameworks have evolved from this original conceptual framework 

created by Avedis Donabedian. These evolved frameworks guided by Donabedian’s work 

will be introduced. 
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Outcome Frameworks 

 Donabedian’s work (Donabedian, 1966) has guided quality research for over four 

decades, with a linear focus on structure, process, and outcome. Structure is seen as 

leading to good process, and good process leading to good outcomes.   

Three conceptual frameworks in nursing literature were developed based on 

Donabedian’s work. These frameworks included more variables and moved to a more 

specific focus on outcomes and were created by Mitchell and colleagues (Mitchell, 

Ferketich, & Jennings, 1998), Irvine and colleagues (Irvine, Sidani, & McGillis Hall, 

1998), and Aiken and colleagues (Aiken, Sochalski, & Lake, 1997). 

The Quality Health Outcomes Model (Mitchell, Ferketich, & Jennings, 1998) is a 

dynamic model and includes multiple feedback loops and outcomes and is thought to be 

more sensitive to the inputs of nurses. These researchers created a model to test the 

relationships between complex variables that may be sensitive to nursing interventions, 

recognizing that the flow is not linear but a model of complex two-directional 

relationships between the model elements of interventions, system, and patient 

characteristics. The effect from an intervention is viewed as being determined by 

characteristics of the patient and system.       

The Nursing Role Effectiveness Model (Irvine, Sidani, & McGillis Hall, 1998) 

contained the model elements of structure, role and outcomes. Structure includes nurse, 

patient, and organizational variables. Roles have a set of expected behaviors based on 

education, regulated practice and the practice that has evolved over time for a specific 
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organization. Outcomes include patient health, adverse events and outcomes of the 

heatlhcare team. 

A third conceptual model was developed (Aiken, Sochalski, & Lake, 1997) to 

include structural variables of the organization, nursing variables related to the work 

environment, and direct nursing structural variables, such as nurse staffing or skill mix. 

Process was viewed as nurses developing and maintaining surveillance of patients.  

Outcomes were broadened to nurse outcomes and patient outcomes. 

 

Magnet 

Magnet-related literature spans 25 years, with the initial exploratory study 

published by the AAN (McClure, Poulin, Sovie, & Wandelt, 1983). Included in these 

magnet publications are a number of distinguished researchers, including Margaret 

McClure, Muriel Pulin, Margaret Sovie, Mabel Wandelt, Ada Sue Hinshaw, Marlene 

Kramer, Claudia Schmalenberg, Linda Aiken and others. The first studies to be reviewed 

were published in 1983 by the AAN. 

The AAN (McClure, Poulin, Sovie, & Wandelt, 1983) conducted the original 

magnet studies beginning in 1981, to identify what nurses (n = 41, staff nurses; n = 41, 

Directors of Nursing) found satisfying in their work environments and their practices and 

what combination of variables produced a model for professional practice that attracted 

and retained nurses in their organizations. At that time, the U.S. health care system was 

under serious threat due to a nursing shortage. Upon researching what factors were 

present that attracted and retained nurses, a number of factors were found to be important.  
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Of note, there was great similarity between what staff nurses and nurse leaders found to 

be important. Three broad categories emerged related to the ingredients of magnetism: 

administration, professional practice and professional development (McClure & 

Hinshaw, 2002), where McClure and colleagues identified 14 components of magnet 

hospitals (American Nurses Credentialing Center, 2004). Table 2.1 identifes these 14 

components that ultimately formed ANCC’s “forces of magnetism” in the 1990s.   

 
Table 2.1:  Forces of Magnetism: Organizational Elements of Excellence in Nursing 
Care 
Force Description 
Quality of nursing leadership Nurse leaders were perceived as 

knowledgeable, strong risk-takers, who 
followed an articulated philosophy in the 
day-to-day operations of the nursing 
department. Nurse leaders conveyed a 
strong sense of advocacy and support on 
behalf of nurses. 

Organizational structure Structures were characterized as flat where 
unit-based decision making prevailed.  
Nursing departments were decentralized 
with strong nursing representation in the 
organization’s committee structure. The 
nurse executive reported to the chief 
executive officer. 

Management style Participative management style was found, 
incorporating staff feedback at all levels.  
Feedback was encouraged and valued.  
Nurses in leadership were visible, 
accessible, and communicated effectively 
with staff. 

Personnel policies and programs Salaries and benefits were seen as 
competitive. Rotation schedules were 
minimized and flexible staffing models 
were used. Policies were created with staff 
involvement. Administrative and clinical 
promotional opportunities were significant. 
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Force Description 
Professional models of care Nurses were given the responsibility and 

authority for the provision of nursing care.  
Nurses were accountable for practice and 
coordinated care for the team. 

Quality of care Nurses perceived that they provided high 
quality of care to patients which was seen 
as an organizational priority. Nurse leaders 
were responsible for developing an 
environment for practice where high 
quality of care could be provided. 

Quality improvement Quality improvement activities were seen 
as educational. Nurses participated in 
activities and perceived the process as one 
that improved the quality of care. 

Consultation and resources Adequate consultation and resources were 
available. Advanced practice experts were 
available to contribute. Peer support was 
built into the structure. 

Autonomy Nurses were permitted and expected to 
practice with autonomy. Independent 
judgment was exercised in the 
multidisciplinary team. 

Community and the hospital Hospitals maintained a strong community 
presence, as seen in long-term outreach 
programs, and were viewed as a productive 
corporate citizen.   

Nurses as teachers Nurses were permitted and expected to 
teach in all aspects of practice, resulting in 
greater professional satisfaction. 

Image of Nursing Nurses are viewed  as integral to the 
hospital’s ability to provide patient care 
services. 

Interdisciplinary relationships Interdisciplinary relationships were viewed 
as positive with mutual respect.  

Professional development Significant emphasis was placed on 
orientation, inservice education, continuing 
education, formal education, and career 
development. Opportunities for clincal 
advancement existed with resources 
devoted to maintaining competencies. 

(Urden & Monarch, 2002) 
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Recently, the IOM created foundational national work related to quality of care 

for patients and safe practices in delivering care to patients. This early evidence produced 

by the AAN is consistent with the recent IOM report whose evidence supported an 

emphasis on leadership, staffing, the work  environment of nurses, and the impact of the 

work of nurses on patients (Institute of Medicine, 2004a). 

The seminal magnet studies done by McClure and colleagues starting in 1981 

provided a research base for the creation of excellent nurse work environments, including 

favorable recruitment and retention, and raised questions that numerous researchers 

would study during the next two decades. Among those researchers were Kramer and 

Schmalenberg, who began a multidimensional research program on magnet hospitals in 

1984 (Kramer & Schmalenberg, 2002). This work has spanned over two decades, with 

the most current research published in 2007. Kramer and Schmalenberg contributed 

greatly to the foundation of evidence related to measurement of nursing work 

environments, which facilitated better recruitment, retention and job satisfaction. 

Therefore, a detailed account of their publications will be explored. 

Kramer’s and Schmalenberg’s six research aims (McClure & Hinshaw, 2002) 

were described as follows: (1) describe a random sample of magnet hospitals and the 

nurses who work in them (Kramer & Hafner, 1989; Kramer & Schmalenberg, 1987a; 

Kramer & Schmalenberg, 1987b; Kramer & Schmalenberg, 1988a; Kramer & 

Schmalenburg, 1988b; Kramer, Schmalenberg, & Hafner, 1989), (2) assess the impact of 

the prospective payment system on nurses and practice (Kramer, Schmalenberg, & 

Hafner, 1989), (3) compare magnet hospitals with other “excellent companies” (Kramer, 
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1990a; Kramer, 1990b), (4) test a causal model for outcomes of job satisfaction and nurse 

effectiveness (Kramer & Schmalenberg, 1991a; Kramer, Schmalenberg, & Hafner, 1989), 

(5) describe characteristics of nurses working in hospitals with different external systems 

(Kramer, 1990a; Kramer, 1990b; Kramer & Schmalenberg, 1991a), and (6) assess the 

impact of value congruence on nurse job satisfaction and effectiveness (Kramer & 

Schmalenberg, 1993). Since 2002, additional research studies have been published, which 

have been identified by this author as research aims seven and eight. These research aims 

included: 7) update variables that staff nurses consider important for nursing 

effectiveness (Kramer & Schmalenberg, 2002; Kramer & Schmalenberg, 2004), and 8) 

determine types of intensive care units (ICUs) with the best work environments 

(Schmalenberg & Kramer, 2007). A total of eight studies were produced and multiple 

publications were written documenting the studies’ research outcomes. The research 

findings from these eight studies will be described below.   

 

Kramer’s and Schmalenberg’s Research Aim 1 

The first studies by Kramer and colleagues were between 1985-1986 on 1,634 

staff nurses, 273 nurse managers, 225 clinical experts, and 118 top managers in 16 

magnet hospitals to “determine the dimensions of magnetism, extent of culture of 

excellence, impact of DRGs, degree of value congruence, and a causal model of 

magnetism”  (Kramer & Schmalenberg, 2002, p. 25).   

The 1987 published studies (Kramer & Schmalenberg, 1987a; Kramer & 

Schmalenberg, 1987b) documented reduced operating beds, decreased occupancy, and 
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decreased length of stay (LOS) while nurses reported higher acuity, shift to more 

outpatient treatment, increased dissatisfaction with the job related to the quality of care 

that they provided to patients, increased cost consciousness, reduced quality of supplies, 

increased nursing specialization with greater emphasis on education, increased 

decentralization of the nursing departments with reduction in layers of administration, 

increased part-time and float staff, and more of a movement to all RN staffing.   

The 1988 publications (Kramer & Schmalenberg, 1988a; Kramer & 

Schmalenburg, 1988b) compared 16 magnet hospitals with the eight principles of best 

run companies (Peters & Waterman, 1982). Findings included a positive bias for action, 

closeness to the customer as evidenced by the value of care and excellent performance, 

autonomy and entrepreneurship, productivity through people, hands-on and value-driven 

leaders, movement towards simple form and lean staffing, and movement towards 

simultaneous loose-tight properties as evidenced by decentralization with a unified set of 

values for the department of nursing. The one principle not evident in magnet hospitals 

was “sticking to the knitting” as many hospitals had diversified rather than sticking to 

core business investments.   

The 1989 published study (Kramer & Hafner, 1989), using the same sample, 

found that staff nurses and clinical experts had more value congruence than did staff 

nurses and head nurses. Additionally, a significant inverse relationship was found 

between value congruence and nurse job satisfaction and quality care. 
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Kramer’s and Schmalenberg’s Research Aim 2 

 In 1986, Kramer and colleages compared 1,634 staff nurses in 16 magnet 

hospitals to 2,336 staff nurses in non-magnet hospitals to analyze the relationship of 

external system variables with magnetism (Kramer & Schmalenberg, 2002; Kramer, 

Schmalenberg, & Hafner, 1989). They developed a causal model of five categories to 

explain nurse job satisfaction and productivity. The conclusion was that the variation 

found in the model was not complete, with more of the differences in the variables 

explained by the actual hospitals where nurses were employed and that it is the 

combination of hospital variables that make some hospitals effective in attracting and 

retaining nurses.   

 

Kramer’s and Schmalenberg’s Research Aim 3 

 In 1997-1998, Kramer used a sample of 14 CNEs to describe trends and explain 

how their hospitals were coping with changes within the health care system (Kramer, 

1990a; Kramer, 1990b; Kramer & Schmalenberg, 2002). Kramer interviewed 14 CNEs of 

the original AAN magnet hospitals in 1989 for follow-up and reported on trends in these 

hospitals through 1990. Findings included a similar RN vacancy rate, flattening of the 

organizational structures within nursing, increased RNs in the staff mix, decentralized 

structure, enlargement and redefinition of the head nurse role, movement to exempt status 

for RNs, continued movement towards self-governance, greater experimentation and 

diversity in nursing care delivery models (from predominate primary nursing model), and 

continued positive workforce variables. 
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Kramer’s and Schmalenberg’s Research Aim 4 

 In 1989-1990, Kramer and colleagues compared 939 staff nurses in 16 magnet 

hospitals to 808 staff nurses in non-magnet hospitals on characteristics of magnetism, 

culture of excellence and image of nursing (Kramer & Schmalenberg, 1991a; Kramer & 

Schmalenberg, 2002; Kramer, Schmalenberg, & Hafner, 1989). Nurses were asked about 

five aspects of job satisfaction: organizational structure, professional practice, 

management style, quality of leadership and professional development. Magnet hospital 

nurses rated all of these aspects as more important than non-magnet nurses except on 

professional development. As to being very satisfied, a higher proportion of magnet 

nurses were satisfied on all five aspects of job satisfaction than non-magnet nurses. There 

was a strong positive correlation between job satisfaction and perception of staffing. In 

addition, there was a positive correlation between job satisfaction and the hospital’s 

perceived image and value of nursing. 

 

Kramer’s and Schmalenberg’s Research Aim 5 

 In 1988-1992, Kramer and Schmalenberg studied 16 magnet hospitals every two 

years to identify trends and changes due to the dynamic environment of the health care 

system  (Kramer & Schmalenberg, 2002). Some of the findings were previously 

discussed (Kramer, 1990a; Kramer, 1990b; Kramer & Schmalenberg, 1991a). In the 1989 

review by Kramer (1990b), trends were still positive for magnet hospitals, including 

movement towards more RNs, decentralized and flat organizational structures, salaried 
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RN status, self-governance, flexible nursing delivery systems, use of workforce 

extenders, and numerous innovations within nursing departments.  

 

Kramer’s and Schmalenberg’s Research Aim 6 

 During 1988-1993, Kramer and Schmalenberg evaluated hospitals that desired 

magnet status on the extent to which they met the “gold standard” of magnetism. This 

“gold standard” was defined by the criteria used in their 1985-1986 study (Kramer & 

Schmalenberg, 2002). In this study, Kramer and Schmalenberg (1993) described culture 

and leadership strategies considered as magnet as they existed in one hospital, Edward 

Hospital in Chicago, Illinois. Autonomy and empowerment were found not only to meet 

the standards of “magnetism” but also to exceed these standards.  

 

Kramer’s and Schmalenberg’s Research Aim 7 

 In 2000-2001, Kramer and Schmalenberg set out to update variables that staff 

nurses consider important for nursing effectiveness (Kramer & Schmalenberg, 2002; 

Kramer & Schmalenberg, 2004). The 65-item, Nursing Work Index (NWI), which 

Kramer and Schmalenberg had used for 20 years was reviewed and revised, leaving a 37-

item version, which was referred to as the “Essentials of Magnetism”. A sample of 279 

staff nurses in 14 magnet hospitals was selected, interviewed, and asked to review the list 

of 37 items and record the ten most important factors important for nurses to give patients 

quality care. In addition, CNEs (n = 14), directors of education (n = 14), clinical directors 

(n = 46) and nurse managers (n = 72) were interviewed. A total of eight items from the 
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list of 37 items were selected by two-thirds of the staff nurses. These eight items 

identified in the study as the “essentials of magnetism” included: (a) working with other 

nurses who are clinically competent, (b) good nurse-physician relationships and 

communication, (c) nurse autonomy and accountability, (d) supportive nurse manager, (e) 

control over nursing practice and environment, (f) support for education, (g) adequate 

nurse staffing, and (h) a paramount concern for patients.   

 

Kramer’s and Schmalenberg’s Research Aim 8 

 In 2005-2006, Kramer and Schmalenberg set out to determine if ICU nurses 

confirmed a healthy work environment and what types of intensive care units had the best 

work environments (Schmalenberg & Kramer, 2007). A secondary analysis of data from 

a larger study was used to answer these research questions. The larger sample consisted 

of 2,990 staff nurses in eight magnet hospitals, practicing on 206 clinical units. For this 

study (Aiken, 2002), a subset of ICU nurses (n = 698) from 34 ICUs was selected. A total 

of four ICU types were identified: (a) medical and coronary care units (MICU);  

(b) surgical, cardiovascular, and trauma units (SICU); (c) neonatal and pediatric units 

(NICU); and (d) mixed medical-surgical critical care units (MSICU). Again the EOM 

was used with staff nurses in this study. Nurses reported highly productive work 

environments with a mean score of 292. Overall job satisfaction score was 7.18 on a 10-

point scale, also higher than previously reported mean scores. NICUs scored significantly 

higher than the other three types of ICUs in the sample.  
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As is evident, Kramer, Schmalenberg and colleagues contributed over two 

decades of research and publications related to magnet nursing characteristics and 

measurement of those characteristics. The next advancement in magnet research was led 

by Aiken and a number of colleagues from the University of Pennsylvania, with more 

focus on patient related outcomes. These researchers and their publications will be 

described next. 

 

Other Magnet Researchers 

Aiken and colleagues conducted a number of studies beginning in the early 1990s. 

According to Aiken, she and her colleagues did not originally choose to study magnet 

hospitals (Aiken, 2002). Instead, the aim was to study which hospital characteristics were 

related to  nurse and patient outcomes.   

In 1994, Aiken and colleagues published results of a study where mortality was 

compared using 39 magnet hospitals and 195 control hospitals (Aiken, Smith, & Lake, 

1994) and found 4.6% lower mortality in magnet hospitals, or five fewer deaths per 1,000 

Medicare discharges.   

A large study was designed to identify differences in nurse and patient outcomes 

in dedicated AIDS units. A number of publications document the outcomes of this study  

(Aiken, Lake, Sochalski, & Sloane, 1997; Aiken & Sloane, 1997a; Aiken & Sloane, 

1997b;  Aiken, Sloane, & Klocinski, 1997; Aiken, Sloane, & Lake, 1997; Aiken, Sloane, 

Lake, Sochalski, & Weber, 1999).   
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The first publications (Aiken, Sloane, & Lake, 1997; Aiken, Sloane, Lake, 

Sochalski, & Weber, 1999) compared differences in 30-day mortality and patients’ 

satisfaction with care in dedicated AIDS units, scattered bed units with and without 

dedicated AIDS units, and in magnet hospitals. The sample contained some 1,205 

admitted patients in 40 units from 20 hospitals. A total of 820 nurses were included in the 

study. Findings included lower mortality in magnet hospitals by a factor of 0.40 than 

patients in conventional scattered-bed units. Higher satisfaction for AIDS patients was 

found for patients admitted to dedicated AIDS units and to magnet hospitals, significant 

at the p < .01. 

From this same sample, Aiken and colleagues studied nurses’ perceptions of their 

work envionment and exposure to risk. Findings were documented in three publications 

(Aiken & Sloane, 1997a; Aiken & Sloane, 1997b; Aiken, Sloane, & Klocinski, 1997) and 

will be explored below. 

Again, from this same sample, Aiken and Sloane (1997a) used self-administered 

written questionnaires with nurses to assess job satisfaction, job-related stress and 

burnout, organizational characteristics related to magnet, and attitudes toward AIDS 

patients. A modification of the Nursing Work Index (NWI) was used with 57 items 

(Aiken & Patrician, 2000). There was no association among the NWI scores and 

specialization of unit care. As related to magnet, all but a few of the organizational 

characteristics were perceived at a higher level of presence in magnet, scattered-bed units 

than non-magnet units. Thus summarizing these results, the researchers showed that both 
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dedicated AIDS units and magnet hospitals documented higher autonomy and control 

than scattered-bed units in non-magnet hospitals. 

Again from this sample, Aiken and Sloane (1997b) studied nurses who provided 

care to AIDS patients to determine differences in respect to burnout (measuring 

emotional exhaustion) based on the organization of nursing care. The groups included 

nurses in dedicated AIDS units, nurses in general medical units caring for AIDS patients, 

and nurses in magnet hospitals caring for AIDS patients. Responses from 820 nurses 

were obtained. Aiken and Sloane found that the emotional exhaustion score was four 

points lower for nurses in dedicated AIDS units. Nurses in scattered-bed units in magnet 

hospitals had a lower emotional exhaustion score than nurses in scattered-bed, non-

magnet hospitals. Finally, nurses in magnet hospitals had greater organizational support 

than either dedicated AIDS units or scattered-bed units in non-magnet hospitals. 

Finally, from this same sample, Aiken, Sloane, and Klocinski studied nurses’ risk 

of exposure to needles and other “sharps” (Aiken, Sloane, & Klocinski, 1997). These 

researchers found that nurses in magnet hospitals were at significantly less risk of blood 

exposure from “sharps” and working on a dedicated AIDS unit was not associated with 

increased exposure. 

In 2000, Aiken and colleagues (Aiken, Havens, & Sloane, 2000) compared the 

original AAN magnet hospitals with the new group of magnet hospitals designated by the 

ANCC. This study validated the ANCC accreditation process with the findings that 

ANCC magnet hospitals had lower burnout, higher job satisfaction, and higher perceived 

quality of care by nurses than the original AAN magnet hospitals. 
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Aiken and colleagues also examined the impact of hospital restructuring (Aiken, 

Clarke, & Sloane, 2000; Havens, 2001) on nursing and health care. From a survey taken 

in 1996 with hospital chief executive officers (CEOs), where a total of 57% of 

respondents reported hospital reengineering efforts during the last five years, findings 

included personnel reductions in about 90% of hospitals, cross-training of personnel, and 

skill mix reductions in 70% of hospitals. Additionally, 25% of the hospitals that 

restructured laid off registered nurses (RNs) and 70% of hospitals lost management 

positions. The Havens’ study (2001) was designed to obtain data from CNEs related to 

nursing quality, recruiting, organization of nursing, and the impact of hospital 

restructuring in their facilities. A total of 19 ANCC designated magnet facility CNEs 

participated, with a comparison group from the original AAN designated magnet 

facilities (n = 24). The researcher used CNE reports, Joint Commission on Accreditation 

of Healthcare Organizations (JCAHO) data and AHA data from 2000. The CNEs of 

hospitals with ANCC Magnet® designation rated the quality of care significantly higher 

than the comparison group. The comparison group reported significantly higher patient 

complaints than the ANCC group. Structural differences were found statistically 

significant between the groups: (a) the presence of a distinct department of nursing, (b) 

the presence of a Ph.D. nurse researcher, and (c) CNEs’ perceptions of control over 

nursing practice.  Results suggested less restructuring in ANCC Magnet® hospitals than 

comparison hospitals.   

Aiken and colleagues undertook a large international study (Aiken, 2002; Aiken, 

et al., 2001) to determine if the work environment characteristics in magnet hospitals 
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were comparable to hospitals in other countries in relation to the organizational 

relationships between nurses and patient outcomes. Countries included in the study were 

the U.S., Canada, England, Scotland, and Germany, with over 700 hospitals in the 

sample. Surveys, using the NWI-R,  from more than 43,000 nurses were obtained, along 

with administrative, discharge, and patient-level data from hundreds of thousands of 

patients. According to Aiken, hospitals in other countries ranked high on the three 

organizational core traits common to the U.S. magnet hospitals - resource adequacy, 

administrative support for nursing and nurse-physician relations. Findings suggested that 

some hospitals in other countries have the attributes of ANCC Magnet® hospitals, which 

has the potential to promote ANCC Magnet Recognition® internationally. 

A number of other more recent researchers have contributed to the growing body 

of magnet research and evidence. Some findings are worth noting to comprehensively 

complete this literature review.  

Upenieks published results of two studies (Upenieks, 2002; Upenieks, 2003) 

related to magnet designation and nursing outcomes. A total of 305 clinical nurses were 

surveyed related to job satisfaction and 16 leaders were interviewed related to their 

perception of their roles in health care leadership. The sample was taken from both 

magnet and non-magnet hospitals. Findings included higher job satisfaction and 

empowerment in magnet hospitals related to better accessibility from nurse leaders, better 

support for autonomous decision-making by nurse leaders, and greater access to work 

empowerment structures. 
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From secondary data collected in 1988, Friese (2005) conducted a study using 

1,956 RNs, 305 who worked in oncology units. He found emotional exhaustion was 

significantly lower in magnet versus non-magnet designated hospital nurses. Lake and 

Friese (2006) used secondary data from three other studies  (Aiken et al., 2001; Aiken, 

Havens, & Sloane, 2000; Kramer & Hafner, 1989). The analysis included over 44,000 

nurses in 231 hospitals, both in the U.S. and other countries. They found more favorable 

work environments in magnet versus non-magnet hospitals as measured by the Practice 

Environment Scale of the Nursing Work Index (PES-NWI).   

Brady-Schwartz (2005) used three magnet and three non-magnet facilities and 

470 staff nurse respondents and found evidence in support of job satisfaction in relation 

to magnet designation, finding higher nurse satisfaction in magnet designated facilities. 

Using data from 107 ICUs in 68 hospitals and 2,323 staff nurses, Cimiotti and colleagues 

(Cimiotti, et al., 2005) also added to this base of reasearch, studing critical care nurses’ 

perceptions (n = 2,092) of their environment (using the Perceived Nursing Work 

Environment [PNWE] instrument) in magnet, magnet-aspiring, and non-magnet 

hospitals, finding higher nurse scores associated with magnet designation on the nursing 

competency subscale. 

Consistent with Aiken and colleagues earlier work (Aiken, Sloane, & Klocinski, 

1997), Stone and Gershon (2006) collected data from over 400 staff nurses in 39 ICUs 

across 23 U.S. hospitals. Findings included significantly lower occupational health 

incidents among magnet designated hospital nurses. 
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From a random sample of RNs across the U.S., 1,783 staff nurses responded to a 

survey from Ulrich and colleagues (Ulrich, Buerhaus, et al., 2007), who reported that 

nurses in magnet hospitals rated quality of care significantly higher in magnet 

organizations and American Association of Critical-Care Nurses (AACN) Beacon 

organizations than in non-magnet, non-Beacon organizations. Ulrich and colleagues 

(Ulrich, Woods, et al., 2007) also conducted a second study from this survey of 1,783 

RNs. A significant difference was found in emphasis on quality patient care and RNs 

relationships with other RNs in magnet designated facilities. Also, recognition of nurses 

and recruitment activity as viewed by nurses were significantly higher in magnet 

facilities. 

Lacey and colleagues (Lacey, et al., 2007) studied the differences between nurses’ 

scores on workload, organizational support, job satisfaction, and intent to stay (n = 3,337) 

using the Individual Workload Perception Scale in magnet, magnet-aspiring, and non-

magnet hospitals. Staff nurses from 11 states, 15 organizations, and 292 units responded 

to the survey. Findings included that nurses in magnet hospitals had significantly higher 

scores on all subscales.  

In a study of 15,846 patients in 51 ICUs across 31 hospitals, Stone and colleagues 

(Stone, et al., 2007) studied central line associated bloodstream infections, ventilator-

associated pneumonia, catheter-associated urinary tract infections, 30-day mortality and 

decubiti. No relationship was found among any of these outcome measures and magnet 

designation. 
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Fasoli (2006) analyzed the relationship between nursing professional practice and 

other organizational factors on organizational quality outcomes using over 1,800 RNs and 

28 senior nurse executives in 28 hospitals. The outcome variables used were publicly 

reported JCAHO and Health Quality Alliance measures, including pneumonia, acute 

myocardial infarction and congestive heart failure measures. Findings related to magnet 

designation included higher means on the quality measures in magnet hospitals, although 

not at a level of significance, and a significantly lower adjusted length of stay in magnet 

hospitals.     

Finally, a number of researchers investigated various nursing characteristics to 

outcomes (Al-Ateeq, 2008; Armstrong & Laschinger, 2006; Laschinger, Almost, & Tuer-

Hodes, 2003; Laschinger & Leiter, 2006; Laschinger, Shamian, & Thomson, 2001; 

Rondeau & Wagar, 2005; Smith, Tallman, & Kelly, 2006; Thomas-Hawkins, Denno, 

Currier, & Wick, 2003; Tigert & Laschinger, 2004). These studies included a number of 

nursing-related variables such as job satisfaction, burnout, intention to leave, emotional 

exhaustion, nurse turnover, nurse vacancy, safety climate, and some negative patient 

events; however, these studies did not compare magnet to non-magnet designated 

hospitals.     

In summary, the AAN started the recognition of magnet nursing practice 

environments through their groundbreaking work. Since 1990, the Magnet Recognition 

Program® has focused on the structural elements of nursing departments contributing to 

better nurse recruitment, retention, satisfaction and professional practice environments 

(American Nurses Credentialing Center, 2004). Researchers have associated magnet 



56 
 

designation with better patient outcomes (Aiken, Sloane, & Lake, 1997; Aiken, Sloane, 

Lake, Sochalski, & Weber, 1999; Aiken, Smith, & Lake, 1994), nurses’ job satisfaction 

(Brady-Schwartz, 2005; Kramer & Schmalenberg, 1991a; Upenieks, 2002),  nurses’ 

perceptions of the quality of care (Aiken, Havens, & Sloane, 2000), and better nurse 

environment factors (Aiken, Sloane, & Klocinski, 1997; Lacey, et al,. 2007). However, 

unanswered questions remain, specifically associating certain nursing processes and 

patient outcomes, as well as identifying relationships among some structural elements 

and patient outcomes. The association between magnet designation and improved patient 

outcomes is promising in relation to increasing the support for magnet designation and 

improving health care quality.    

The current magnet evidence base has limitations. Magnet studies have been 

limited by cross-sectional and convenience sample designs. Many comparisons between 

the original AAN magnet hospitals to the ANCC Magnet® designated hospitals using 

survey methodology exist, with comparisons being made between these two groups. This 

body of evidence has two major limitations: biased sampling of individuals and 

organizations and the scarcity of valid and reliable measures of magnet characteristics 

present in hospital settings (Lundmark, 2008, p. 4).      

 

Nurse Staffing 

 Evidence supports the relationship between nurse staffing and patient outcomes, 

although there continues to be some inconsistencies in the literature (Clarke & 
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Donaldson, 2008). A review of studies including staffing as a variable, along with several 

systematic literature reviews on the topic will be presented. 

 A number of major systematic literature reviews have been completed related to 

nurse staffing and patient outcomes (Kane, Shamliyan, Mueller, Duval, & Wilt, March, 

2007; Lang, Hodge, Olson, Romano, & Kravitz, 2004; Seago, 2001). Kane and 

colleagues (2007) examined 94 studies. They found that the RN nurse-patient ratios were 

associated with hospital-related mortality, failure to rescue, complications, pulmonary 

failure, hospital-acquired infections, length of stay and the need for resuscitation. Lang 

and colleagues (2004) reviewed 43 studies from 1980-2003, finding workload and skill 

mix associated with nonfatal adverse events and workload associated with medication 

errors. Seago (2001) evaluated 16 studies where nurse-patient ratios were associated with 

length of stay, nosocomial infections, and pressure ulcers.     

Aydin and colleagues (Aydin, et al., 2004) studied 25 California acute care 

hospitals using the ANA nursing indicators for staffing, patient safety and quality, and 

specifically the outcomes of falls, pressure ulcers, and other significant adverse events. 

RN care hours were found to be significantly related to both falls and pressure ulcers. 

Needleman and colleagues (Needleman, Buerhaus, Mattke, Stewart, & 

Zelevinsky, 2002a) conducted a large study using administrative data from 799 hospitals 

in 1997. Controlling for patients’ risk factors, they performed a regression analysis.  In 

medical patients, a higher number of hours of care per day provided by RNs and a higher 

proportion of RN hours were associated with shorter lengths of stay, and lower rates of 

urinary tract infections (UTI). Additionally, a higher proportion of RN hours was 
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associated with lower rates of pneumonia, shock or cardiac arrest, and failure to rescue, 

defined by death from pneumonia, shock or cardiac arrest, upper GI bleeding, sepsis, or 

deep venous thrombosis. In surgical patients, a higher proportion of care by RNs was 

associated with lower rates of UTI and greater number of hours of care per day by RNs 

was associated with lower rates of failure to rescue, as defined above.   

Kovner and Gergen (1998) examined the relationship between nurse staffing and 

selected adverse events. Using data from the HCUP-NIS, including 589 hospitals in ten 

states, they found a significant inverse relationship between full-time equivalent RNs per 

adjusted inpatient day (RN/APD) and UTIs, pneumonia and thrombosis after major 

surgery. 

McGillis and colleagues (McGillis Hall, Doran, & Pink, 2004) conducted a study 

in 19 teaching hospitals in Ontario, across 77 nursing units. A higher proportion of 

professional nurses in the staff mix was found to be associated with lower rates of 

medication errors and wound infections. 

Lichtig and colleagues (Lichtig, Knauf, & Milholland, 1999) measured nursing-

sensitive patient outcome indicators using an administrative data set from California and 

New York for the years 1992 and 1994. They found nursing skill mix to be related to 

lower pressure ulcer rates. Related to RN skill mix, findings included a relationship to 

pressure ulcers, pneumonia, postoperative infections, and UTIs. 

Blegen and colleagues (Blegen, Goode, & Reed, 1998)  conducted a study using 

1993 data from one large university hospital. The higher the RN skill mix, the lower the 
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incidence of adverse occurrences was on inpatient units. Total hours of care was 

associated with rates of decubiti, complaints, and mortality. 

AHRQ has funded a number of studies to examine the relationship between 

adverse patient outcomes and hospital nurse staffing (Agency for Healthcare Research 

and Quality, March 2004). These studies have found some association between lower 

staffing levels and one or more adverse events in patients. 

An ANA study (1995) in its Nursing Care Report Card for Acute Care, identified 

21 nursing quality indicators (QIs) as having a strong, established or theoretical link to 

the availability and quality of professional nursing services in hospitals (p. vii). An 

examination of literature, consultation with experts and focus groups with nurses were 

techniques used to identify the QIs.  Included in these QIs were nursing quality 

indicators, such as total nursing staff to patients, mix of RNs, LPNs, and unlicensed staff, 

RN education, nurse staff turnover, and use of agency nurses. Five patient outcome 

indicators were identified as nosocomial infections, decubitus ulcers, medication errors, 

patient injury rate, and patient satisfaction. 

The National Quality Forum (NQF) developed an initial performance 

measurement set of 15 standards for nursing-sensitive care (2008). This was the first 

national indicator set endorsed by the NQF. Among those indicators are nurse staffing 

indicators for skill mix, nursing hours per patient day, practice environment scale 

measurement, and voluntary turnover. Included in the patient-centered outcome measures 

were death among surgical inpatients with serious treatable complications, pressure ulcer 

prevalence, fall prevention, falls with injury, restraint prevalence, urinary catheter-
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associated UTIs, central line catheter-associated blood stream infections in ICUs and 

NICUs, and ventilator-associated pneumonia for ICUs and NICUs.   

As is reflected from this review, a solid evidence base exists related to nurse 

staffing on a number of patient outcomes, including complications of care. Although 

some inconsistencies exist, an overwhelming number of the studies and the systematic 

reviews provide evidence in support of greater hours of nurse staffing and a higher 

proportion of RN staff to facilitate high quality and safe outcomes of care. ANA and 

NQF have published nursing indicators and the associated patient outcome indicators as a 

result.   

 

National Safety Focus 

The public expected and believed that hospitals were safe places to receive care 

until the IOM published its report in 2000, To Err is Human: Building a Safer Healthcare 

System, shocking both providers and consumers of health care in the U.S. and reporting 

between 44,000 and 98,000 deaths as a result of care in U.S. acute hospitals. Following 

this report, patient safety became a national agenda item, with all hospitals, organizations 

associated with the accreditation, payment for, or provision of care, and the government 

becoming involved to ensure high quality, safe care to U.S. patients. These organizations 

produced research and participated in the development of measures to improve the 

quality and safety of health care. 

In 1996, the IOM initiated efforts focused on asssessing and improving the 

nation’s health care system (Hughes & Kelly, 2008). Phase One’s influence was in 
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documenting the national health care quality issues. Out of this phase, the IOM produced 

the Ensuring Quality Cancer Care report (1999), which documented the chasm between 

ideal cancer care and the current reality (The National Academies, 1999). The second 

phase documented findings and what would need to be changed in order to transform 

health care. Reports published during this period received widespread national attention 

and included To Err is Human: Building a Safer Health System (Institute of Medicine, 

2000)  and Crossing the Quality Chasm: A New Health System for the 21st Century 

(Institute of Medicine, 2001). Currently in phase three, the IOM’s quality initiatives are 

focused on operationalizing the vision from the phase two reports. A number of 

publications have been produced, including Patient Safety: Achieving a New Standard for 

Care (Institute of Medicine, 2004b), Keeping Patients Safe: Transforming the Work 

Environment of Nurses (Institute of Medicine, 2004a), Health Professions Education: A 

Bridge to Quality  (Institute of Medicine, 2003)  and others (Hughes & Kelly, 2008). 

The AHRQ, formerly known as the Agency for Health Care Policy and Research 

(AHCPR), was developed as the health services research arm of the U.S. Department of 

Health and Human Services (HHS), having as a major research interest, health care 

quality and safety (Agency for Healthcare Research and Quality, 2002, February). AHRQ 

has made significant research contributions to health care quality and safety, including 

the identification of a set of quality indicators. A subset of the quality indicators is a set 

of 27 PSIs (Agency for Healthcare Research and Quality, 2006). Included in these PSIs 

are 20 provider-level indicators.   
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In 2003, the Joint Commission (formerly known as the Joint Commission on 

Accreditation of Healthcare Organizations) developed National Patient Safety Goals 

(NPSG) to address patient safety issues being encountered and reported across the nation. 

These NPSGs have been revised  and updated annually. The annual goals are reported on 

the Joint Commission’s website (The Joint Commission, 2008) and include accuracy of 

patient identification, effectiveness of communication, safe use of medications, 

medication reconciliation, health care associated infections, falls, patients’ involvement 

in health care safety, identification of organizations’ safety risks, and response to changes 

in patients’ conditions. 

In 1999, the NQF was incorporated with its mission to develop and implement a 

national strategy for health care quality measurement and reporting  (National Quality 

Forum, 2008). This forum has broad representation from a variety of partners, including 

national, state, regional, and local groups representing consumers, public and private 

purchasers, employers, health care professionals, provider organizations, health plans, 

accrediting bodies, labor unions, supporting industries, and organizations involved in 

health care research. For 2008, there were a total of seven priority areas and goals, with 

the third goal being to improve the safety of the U.S. health care system. 

 The Centers for Medicare/Medicaid Services (CMS) developed 27 quality 

measures for hospitals, 24 clinical process of care measures and three clinical outcome 

measures (Centers for Medicare & Medicaid Services, 2008). Patients’ experiences of 

care are measured using the Hospital Consumer Assessment and Healthcare Providers 

and Systems (HCUPS) tool.   
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Other governmental agencies were established with quality and safety as a focus, 

including the Institute of Safe Medicine Practices (ISMP) and the Institute for Healthcare 

Improvement (IHI). The Leapfrog Group was a private organization developed related to 

patient quality and safety improvement. Since the 1990s, nursing organizations have 

united with these and other quality-focused organizations to collectively improve health 

care, nurses’ work environments and patient outcomes, among them being the ANA.   

As noted, patient safety is receiving national attention in regard to care received in 

U.S. health care organizations. For years, work has been committed to enhanced safety 

with greater emphasis recently on quality outcomes as an important aspect of assessing 

the quality of care. Findings in the literature will be reviewed in the proceeding 

paragraphs. 

 

Patient Outcomes  

Outcome measurement is not new in the science of nursing and started with 

Nightingale’s work during the Crimean War (Salive, Mayfield, & Weissman, 1990). 

Outcomes have received research attention for decades, with some of the earliest work 

focusing on medical and nursing care (Pringle & Doran, 2003), where this accumulated 

work has created a “rich legacy of information on a wide range of patient outcomes, 

including their definitions and measurement” (p.1). As noted earlier, a modern focus on 

the study of patient outcomes in relation to nursing care quality began in the 1960s with 

Aydelotte (1962) and has received much research attention since that time. 



64 
 

 Over the past 15 years, three typologies of patient outcomes have developed to 

categorize nursing sensitive outcomes (Pringle & Doran, 2003). These typologies of 

outcomes will be further described. 

 

Typologies of Patient Outcomes 

First, Lohr and colleagues (Lohr, Brook, Goldberg, & Glennan, 1985) presented a 

background document on the issue of the impact of the Prospective Payment System 

(PPS) on quality of care. A total of six dimensions of patient outcomes were noted  

(p. 17), including mortality during hospitalization or shortly after discharge, adverse 

events or complications during hospitalization, inadequate medical recovery, prolonged 

medical problems, worsened health status, and worsened quality of life.   

Hegyvary (1991) proposed four categories of outcomes, including clinical, 

functional, financial and perceptual (p. 5). This researcher recognized that multiple 

variables were related to these outcomes and there were important interrelationships to 

consider when evaluating outcomes.  

 Finally, Jennings and colleagues (Jennings, Staggers, & Brosch, 1999) developed 

a classification scheme to assist researchers in choosing more than a few select outcomes. 

These researchers defined three categories of outcomes as patient-focused, provider-

focused, and health care organization-focused outcomes.   

In summary, Pringle and Doran (2003) suggested that when integrated, a three-

category typology of outcomes evolved, including adverse events, patient well-being and 

patient satisfaction. The studies forming the research base for outcomes, examining the 
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relationship of nursing organizational variables on patient outcomes, will be reviewed in 

the subsequent paragraphs.  

 

Outcomes Research 

 According to Pringle and Doran (2003), five major research initiatives from the 

1990s examined nursing organizational components and patient outcomes, including the 

ANA Patient Safety and Nursing Quality Initiative, the Harvard School of Public Health 

Study, the Kaiser Permanente Medical Care Program Northern California Region 

(KPNCR) Project, the Nursing Staff Mix Outcomes Study, and an international study 

done by Aiken and colleagues. 

 The ANA study (2000) measured outcomes deemed to be preventable adverse 

events. A total sample of 200 hospitals from nine states was used in constructing a central 

database, containing an all-payer sample of over 9 million patients in about 1,000 

hospitals and a Medicare sample of over 3.8 million patients in over 1,500 hospitals. 

Results of the study indicated a significant relationship between nurse staffing and five 

outcomes - urinary tract infections (UTIs), postoperative infections, pneumonias, pressure 

ulcers and length of stay. 

 The second study conducted by Needleman and colleagues at the Harvard School 

of Public Health (Needleman, Buerhaus, Mattke, Stewart, & Zelevinsky, 2002a; 2002b) 

used administrative data from 799 hospitals in 11 U.S. states. The sample included over 5 

million medical patients and over 1.1 million surgical patients discharged from acute care 

hospitals. These researchers tested the association between staffing levels and 25 
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outcomes in medical and surgical patients and found associations with eight outcomes. 

Significant relationships were found between a higher proportion of RN care hours and 

more hours of care by RNs with some of the adverse outcomes, such as UTIs, 

pneumonia, and failure to rescue. These findings helped clarify the relationship of nurse 

staffing to quality of care. 

 The third study by Lush and colleagues at Kaiser Permanente (2001) focused on 

functional status, health care engagement, and mental and social well-being. Adverse 

outcomes were collected later. A database was developed, whereby Kaiser could identify 

different patterns of care across the delivery system. 

 The fourth study, the Nursing Staff Mix Outcomes Study was conducted in all 12 

teaching hospitals at 19 sites in Ontario, Canada (McGillis Hall, Doran, et al., 2001; 

McGillis Hall, Irvine, et al., 2001). A total of 2,046 patients, 1,116 nurses, 63 unit 

managers, and more than 50 senior executives comprised the sample. Outcomes such as 

patient well-being, patient satisfaction, and adverse events were studied following 

workplace restructuring across the province. The adverse events included falls, 

medication errors, wound infections and UTIs. Pain and functional status were also 

captured. These researchers found higher RN and registered practical nurses (RPN) 

associated with significant differences in functional independence, pain, social 

functioning, and satisfaction with obstetrical care at the time of discharge. 

 The fifth study by Aiken and colleagues across five countries (Aiken, et al., 2001) 

examined nurse satisfaction, nurse staffing and other organizational features on the 

patient outcomes of mortality and failure to rescue. Administrative data were used from 
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713 hospitals and over 45,000 nurses. Where nurses rated their organizations higher in 

the level of staffing, the outcome measures of mortality and failure to rescue were lower.  

 Taken together, these five studies formed the foundation of nursing research in 

relation to organizational structure elements and patient outcomes. Issues still remain in 

the field of outcomes research, including “how to measure outcomes, where and when to 

measure them, how nursing-centric to be, and how to move to database construction”  

(Pringle & Doran, 2003, p.7). This foundational research formed the basis for quality and 

safety improvement efforts in the 21st century. 

 

Organizational Characteristics and Patient Outcomes 

 Organizational characteristics have been studied in relation to patient outcomes. 

These factors have included the professional practice environment, including autonomy, 

leadership, and control and were evidenced in a number of magnet nursing studies 

presented earlier. These characteristics of the nursing practice environment are referred to 

as the environmental or context of care factors, which are the manipulative organizational 

variables (Aiken & Patrician, 2000). Additionally, other organizational characteristics 

have been studied, such as bed size, ownership, type, and regional location of the 

hospitals and can be viewed as the macrostructure variables of organizations. Appendix B 

is a synopsis of past research relative to relationships between a number of organizational 

structural variables and patient outcome variables. A number of these studies will be 

explored below. 
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 Research results vary related to hospital characteristics. In a study of 85 acute care 

hospitals in Virginia, Wan (1992) studied ten hospital characteristics in relation to 

outcomes, finding limited relationships with adverse patient outcomes. Other studies 

demonstrated hospital characteristics such as ownership, bed size, financial status and 

geographic location may or may not have a relationship with mortality  (Al-Haider & 

Wan, 1992; Hartz, et al., 1989). For example, Al-Heider and Wan (1992) examined 

administrative data from 239 hospitals in 1986, finding a positive association between 

amount of services used and higher mortality and found that the relationship of hospital 

size and specialization with mortality did not hold up when other variables were 

simultaneously controlled (p.303). In a study of 85 North Carolina hospitals, the impact 

of hospital credentialing standards on the outcomes of mortality, complications, and 

length of stay for six surgical procedures, profit status was not found to be associated 

with patient outcomes (Sloan, Conover, & Provenzale, 2000). A study of organizational 

macrostructural variables was performed (Baker, et al., 2000), where scientists reviewed 

a total of 69 references between the years of 1985 and 1999 and concluded that the 

association between ownership and patient outcomes varied depending on the dimension 

measured. Vartak and colleagues (Vartak, Ward, & Vaughn, 2008) used the 2003 

Nationwide Inpatient Database (NIS) to assess the impact of teaching status on patient 

adverse events. A total of 400 nonteaching, 207 minor teaching, and 39 major teaching 

hospitals were included in the study. Findings included a significantly higher odds of 

postoperative DVT/PE and postoperative sepsis, while having lower odds of developing 

postoperative respiratory failure, demonstrating inconsistencies in this one study as it 
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related to the relationship between teaching status and a number of patient safety 

outcomes. As is evident from this limited review of literature, empirical evidence is 

inconclusive related to macrostructural variables of organizations on patient outcomes.    

 Several researchers have developed comprehensive reviews of research in relation 

to patient outcomes, including mortality, morbidity, and adverse events as outcomes 

indicative of variations in structural variables within the health care systems (Mitchell & 

Shortell, 1997; Pierce, 1997; White & McGillis Hall, 2003). In one of these reviews, 

Mitchell and Shortell (1997) identified 81 research studies that associated organizational 

structures or processes to mortality and deemed the literature to be inconclusive. These 

researchers stated that adverse events may be a more sensitive marker of health care 

quality than other indicators. Since these outcomes are closely aligned with those of the 

current study, a number of the studies’ results will be reviewed. Pierce (1997) conducted 

a review of literature between 1974 and 1996 using Donabedian’s framework for quality, 

specifically reviewing indicators of quality defined by the ANA report card (American 

Nurses Association, 1995),  IOM (Wunderlich & Sloan, 1996) and the nursing-sensitive 

outcomes classification (Maas, Johnson, & Kraus, 1996) and found similar associations 

between nursing variables and patient outcomes studied. White and McGillis Hall (2003) 

concluded that nosocomial infections, falls, and pressure ulcers were consistently 

associated with aspects of nursing practice in the literature and found some evidence of a 

relationship between nursing levels and mortality.   

Mortality  Researchers examined unit organization in 42 critical care units involving over 

17,000 patients (Shortell, et al., 1994). Technologic availability was significantly 
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associated with lower risk-adjusted mortality. Lower risk-adjusted mortality was found to 

be related to unit-level differences in caregiver interaction, including culture, leadership, 

coordination, communication, and conflict management rather than structural 

characteristics, such as hospital type or presence of a full-time medical director.   

In a similar study Knaus and colleagues (Knaus, Draper, Wagner, & Zimmerman, 

1987) found nursing related characteristics, such as educational support and excellent 

communication, to be related to reduced mortality. In a study of 234 hospitals using 

Medicare discharge data, Aiken and colleagues  (Aiken, Smith, & Lake, 1994) also found 

that a higher ratio of RNs in magnet hospitals was associated with lower mortality. Hartz 

and colleagues  (Hartz, et al., 1989), and Shortell and Hughes (1988) associated lower 

mortality with higher percentage of RNs.   

In a one-hospital study over one fiscal year, skill mix of RNs was found to be 

associated with lower mortality (Blegen, Goode, & Reed, 1998).  Tourangeau, 

Giovannetri, Tu, & Wood (2002) had similar findings in relation to skill mix of RNs on 

mortality. In a study of 422 hospitals located in 11 states across the U.S., a marginal 

relationship with increasing RN staffing and mortality was found (Mark, Harless, & Xu, 

2004).       

In two reviews of literature (Kane, Shamliyan, Mueller, S, & Wilt, March, 2007; 

Lang, Hodge, Olson, Romano, & Kravitz, 2004), researchers found an association with 

staffing and mortality. Kane and colleagues (2007) reviewed observational studies 

between 1990 and 2006 from the U.S. and Canada and used meta-analysis to test the 

association between nurse staffing and patient outcomes. Their findings included higher 
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nurse staffing associated with reduced hospital related mortality, failure to rescue, cardiac 

arrest, hospital-associated pnuemonia, and other adverse events. Lang and colleagues 

(2004) reviewed 43 studies meeting their inclusion criteria between 1980 and 2003 and 

concluded that evidence supported lower mortality, failure to rescue and shorter length of 

stay associated with a richer skill mix of RNs.   

In contrast, Mitchell and colleagues (Mitchell, Armstrong, Simpson, & Lentz, 

1989) conducted a study by interview (n = 42 nurses, 68 physicians, 192 patient 

admissions) and observation and found no significant relationship between mortality and 

organization function considered optimal for critical care units. Needleman and 

colleagues (Needleman, Buerhaus, Mattke, Stewart, & Zelevinsky, 2002a; Needleman, 

Buerhaus, Mattke, Stewart, & Zelevinsky, 2002b) used administrative data from 799 

hospitals, representing 11 states and over six million patient discharges, and did not find 

an association between higher levels of staffing by RNs and mortality. Halm and 

colleagues (Halm, et al., 2005) had similar findings in one Midwestern organization, 

using 2,709 general, orthopedic and vascular surgery patients. 

Nosocomial Infections  In a one-hospital study, two units and 497 patients were examined 

(Flood & Diers, 1988). Lower staffing levels were associated with higher rates of general 

infections and UTIs. Central venous blood stream infections (BSIs) were associated with 

higher nurse-to-patient ratio (Fridkin, Pear, Williamson, Gallgiani, & Jarvis, 1996).  

Richer staffing mix of RNs and higher nurse staffing were related to lower 

nosocomial rates (American Nurses Association, 2000; Kane, Shamliyan, Mueller, S, & 

Wilt, March, 2007; Kovner & Gergen, 1998; Lichtig, Knauf, & Milholland, 1999; 
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McGillis Hall, Doran, Pink, 2004; McGillis Hall, Irvine, et al., 2001; Needleman, 

Buerhaus, Mattke, Stewart, & Zelevinsky, 2002a; Needleman, Buerhaus, Mattke, 

Stewart, & Zelevinsky, 2002b).   

Seago (2001) conducted an evidence-based review of literature. A significant 

finding was the report of strong evidence that increased UTIs and postoperative 

infections were associated with lean nurse staffing.   

 In contrast, Taunton and colleagues (Taunton, Kleinbeck, Stafford, Woods, & 

Bott, 1994) conducted a study in four Midwestern acute care hospitals, collecting data in 

1989-1990. A total of 65 units were included in the study, using hospital documents and 

reports from which to gather data. These researchers did not find nursing workload to be 

related to UTIs but found an association between registerd nurse absenteeism and 

nosocomial infections (UTIs and BSIs).  

Thrombosis  Using a large sample of 589 acute care hospitals in ten states and 

administrative discharge data, Kovner and Gergen (1998) found a significant inverse 

relationship between RN FTEs per adjusted inpatient day and thrombosis. Later, in a 

large study using administrative data collected by HCUP between the years of 1990 and 

1996 (530-570 hospitals per year studied), no significant realtionship was found between 

nurse staffing and DVTs or PEs (Kovner, Jones, Zhan, Gergen, & Basu, 2002). 

Decubitus Ulcer  The prevalence of skin breakdown during hospitalization was studied. 

An association between nurse staffing mix and the development of decubitus ulcers was 

found (American Nurses Association, 2000; Blegen, Goode, & Reed, 1998; Lichtig, 

Knauf, & Milholland, 1999). The ANA study (2000) used data from nine states, 
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including over 9 million patients in more than 1,000 hospitals and a Medicare sample of 

3.8 million patients in over 1,500 hospitals. A statistically significant result was found 

between pressure ulcers and staffing levels. Although Blegen and colleagues (1998) used 

only one hospital, a large sample of over 21,000 patients was included with total hours of 

care being associated with the rate of decubitus ulcer formation. Lichtig and associates 

(1999) used administrative data between 1992-1994 from California (n = 462) and New 

York (n = 229) hospitals. Again, findings supported that nursing skill mix was related to 

pressure ulcer rates. 

Pulmonary Compromise Following Surgery  Findings from one large study of hospitals 

(n = 589 in 10 states) related to nursing factors and pulmonary compromise following a 

major surgical procedure (Kovner & Gergen, 1998) were reported. These researchers 

found that increased nurse staffing was related to a decrease in pulmonary compromise 

after major surgical procedures. In a follow-up study using administrative data over six 

years in more than 500 hospitals per year (Kovner, Jones, Zhan, Gergen, & Basu, 2002), 

nurse staffing was not found to be associated with pulmonary compromise after surgical 

procedures.  

Failure to Rescue  Needleman and colleagues (2002a; 2002b) used 1997 administrative 

data from 799 hospitals and found an association in surgical patients between nurse 

staffing and failure to rescue. Closely related was also a finding that better nurse staffing 

was related to reduced shock. In a one year study using Pennsylvania administrative data 

from 1998-1999 (number of patients = 232,342), Aiken and colleagues (Aiken, Clarke, 
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Sloane, Sochalski, & Silber, 2002) reported a higher odds by 7% of failure to rescue with 

each additional patient per nurse.   

In two reviews of literature of 137 eligible studies (Kane, Shamliyan, Mueller, & 

Wilt, March, 2007; Lang, Hodge, Olson, Romano, & Kravitz, 2004), researchers found 

an association with staffing and failure to rescue. In contrast, using one hospital and 

2,790 surgical patients, Halm and colleagues (2005) did not find an association between 

staffing and failure to rescue.       

As is evident from this review of the literature, numerous studies have been 

conducted related to adverse events, including death in U.S. hospitals. Findings were 

similar in some studies, while inconclusive findings were presented in other studies, 

leaving potential for other important results to be generated and added to the existing 

evidence. 

 

AHRQ’s Patient Safety Indicators 

AHRQ developed the quality indicator set of 33 measures in 1994, known as the 

HCUPI (Agency for Healthcare Research and Quality, 2001), using data available from 

the HCUP-NIS. Measures included in the original set were related to procedure 

utilization, ambulatory care sensitive admissions, complications of care and mortality and 

were based on the literature at the time of development.  

In 1998 (Agency for Healthcare Research and Quality, 2001), input from users 

and advances in the sciences caused the AHRQ to relook at the indicators, having the 

University of California, San Francisco’s (UCSF) Evidence-based Practice Center to 
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review and update the indicator set. The center developed goals and proceeded with a 

number of investigations. The work included phone interviews with knowledgeable 

individuals, two phases of extensive literature reviews, and numerous empirical analyses. 

A total of 45 indicators were recommended out of over 200 indicators catalogued in the 

HCUPII quality indicator set, with important statistical enhancements. Empirical results 

from this work confirmed that hospital volume was an important correlate to quality of 

care; however, the relationship was not clear.  

The AHRQ’s quality indicators are now organized into three categories of 

measures: Prevention Quality Indicators, Inpatient Quality Indicators, and Patient Safety 

Indicators (Agency for Healthcare Research and Quality,  2007). The provider-level PSIs 

were of main interest in this study and include 20 indicators. 

Released in March, 2003, AHRQ’s PSIs screen for potentially preventable 

complications and adverse events in hospitalized patients (Agency for Healthcare 

Research and Quality, 2007) and are seen as critical in the examination of safety in 

hospitalized patients. Also, a large proportion of the AHRQ’s PSIs are surgical 

indicators, as medical and psychiatric complications can be difficult to distinguish from a 

comorbidity that was present on admission (Agency for Healthcare Research and Quality, 

2007).   

The provider-level PSIs “provide a measure of the potentially preventable 

complications for patients who received their initial care and the complication of care 

within the same hospitalization” (Agency for Healthcare Research and Quality, 2007, 

p.2). Only cases where a secondary diagnosis code flags a potentially avoidable 
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complication are included. Table 2.2 represents  the AHRQ’s current list of provider-

level PSIs. 

 

Table 2.2  AHRQ’s Provider-level PSIs 

Provider-level, Patient Safety Indicators  PSI Number 

Complications of anesthesia 1 

Death in low-mortality DRGs 2 

Decubitus ulcer 3 

Failure to rescue 4 

Foreign body left during procedure 5 

Iatrogenic pneumothorax 6 

Selected infections due to medical care 7 

Postoperative hip fracture 8 

Postoperative hemorrhage or hematoma 9 

Postoperative physiologic and metabolic derangements 10 

Postoperative respiratory failure 11 

Postoperative pulmonary embolism or deep vein thrombosis 12 

Postoperative sepsis 13 

Postoperative wound dehiscence 14 

Accidental puncture or laceration 15 

Transfusion reaction 16 
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Provider-level, Patient Safety Indicators  PSI Number 

Birth trauma - injury to neonate 17 

Obstetric trauma - vaginal with instrument 18 

Obstetric trauma - vaginal without instrument 19 

Obstetric trauma - caesarean delivery 20 

(Agency for Healthcare Research and Quality, 2007, p. 3)    

  

The indicators were evaluated using the same standards as used by the previous 

review team (Agency for Healthcare Research and Quality, 2001), including face 

validity, precision, minimum bias, construct validity, fosters real quality improvement, 

and application. Limitations with the AHRQ’s PSIs included that some adverse events 

such as medication errors, cannot be monitored well using administrative data and 

therefore not included, most of the measures are surgical indicators, administrative data 

accuracy depends of the quality of coded records, and an inability to distinguish between 

what could be prevented or what was compounded by patient and/or other circumstances. 

 Using data from 1997 and over two million patients in the New York Inpatient 

Database, Miller and colleagues (Miller, Elixhauser, Zhan, & Meyer, 2001) developed 

algorithms for PSIs and examined the association between patient safety events and other 

variables such as length of stay, inpatient mortality and hospital charges. Findings 

included an association between increased age, hospitals performing more inpatient 

surgeries and hospitals with higher numbers of intensive care beds and patient safety 

events. 
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 In a study using HCUP quality indicators, Kovner and colleagues (Kovner, Jones, 

Zhan, Gergen, & Basu, 2002) set out to create hospital-level adverse event indicators 

using adult inpatient data from 6 to 14 states over a period of six years (1990-1996). In 

studying four postoperative events (DVT/PE, pulmonary compromise after surgery, UTI, 

and pneumonia), only one significant relationship between RN hours per APD and 

pneumonia was found. 

Using HCUP-NIS data, Romano and colleagues (Romano, et al., 2003) 

established the face and consensual validity of these indicators and presented national 

data on AHRQ’s PSIs, including events over time and their association with patient and 

hospital characteristics. These researchers identified 1.12 million potential safety-related 

events in 1.07 million hospitalizations at non- governmental acute care hospitals in 2000. 

Excluding the obstetric indicators, the PSIs increased with age and were higher in African 

Americans. When adjusted, the incidence of most PSIs was highest in urban teaching 

hospitals.   

 Since the release of AHRQ’s PSIs in 2003, a number of researchers have 

conducted studies using AHRQ’s PSIs to assess for associations between numerous 

variables and adverse patient outcomes. A number of these studies are significant to 

review to establish the current empirical evidence related to patient safety outcomes.   

 In 2004, Mark and colleagues (Mark, Harless, & Xu) studied 422 hospitals in 11 

states in relation to the complications of decubitus ulcers, pneumonia and UTIs and RN 

staffing. Their findings concluded that nurse staffing did not have a consistent 

relationship with any of these adverse patient complications. 
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 Miller and colleagues (Miller, et al., 2005) studied the relationship between 

JCAHO accreditation scores and PSIs from HCUP administrative data (n = 24 states and 

n = 2,116 hospitals) and JCAHO data from 1997-1999. No relationship between JCAHO 

categorical accreditation was found and few relationships were found from the JCAHO 

scores and PSI measures. These researchers identified that even when there was little 

variation in the JCAHO scores, wide variation existed in the PSI rates, resulting in the 

conclusion that there was no relationship between JCAHO results and these PSIs (p.246). 

 In a study using Veterans Health Administration (VA) data from 2000-2001 

(Rosen, et al., 2005), researchers applied AHRQ’s PSIs to the VA data and examined 

differences in actual and risk-adjusted VA data (n = 281,423 patients) and compared VA 

data to non-VA data. Using the VA data, the most frequent complications were failure to 

rescue, decubitus ulcer, and DVT/PE. In the VA to non-VA data comparison, researchers 

found the VA risk-adjusted rates significantly lower than both HCUP-NIS and Medicare 

event rate for decubitus ulcer, infection due to medical care, postoperative respiratory 

failure, and postoperative sepsis (p. 878). Another significant finding for quality 

improvement was the identification of 11,000 potentially preventable complications in 

the VA system in a one-year data period. Finally, in relation to construct validity of the 

PSIs, this research provided supporting evidence. 

 Rivard and colleagues (Rivard, et al., 2008) conducted a follow-up study based on 

the work of Rosen and colleagues (2005) using all veterans Patient Treatment File (PTF) 

records from October 1, 2000 to September 30, 2001. Using nine of the AHRQ’s PSIs, 

these researchers found all nine of the PSIs to be associated with increased LOS, cost, 
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and mortality. In comparing VA and non-VA results, the patterns of outcomes were 

similar (p. 80). 

Isaac and Jha (2008) selected certain PSIs to examine a relationship with other 

measures of hospital quality using 2003 MedPAR data (n = 4,504 acute care hospitals) 

and scores from the Hospital Quality Alliance Program. Only failure to rescue was 

consistently associated with better performance on the quality measures used. Three other 

medical PSIs, death in low mortality DRGs, decubitus ulcer, and infections due to 

medical care, were not associated with other quality measures used by these researchers. 

 Finally, Vartak, Ward and Vaughn (2008) studied six postoperative PSIs in 

relation to hospital teaching status (n = 646 acute care hospitals). The PSIs studied 

included postoperative sepsis, postoperative DVT/PE, postoperative hip fracture, 

postoperative respiratory failure, postoperative metabolic derangement, and postoperative 

hemorrhage.  Higher rates of complications were found at teaching hospitals. After 

adjustment for hospital characteristics, patients at major teaching hospitals were found to 

have a significantly higher odds of postoperative DVT/PE and sepsis, lower odds of   

postoperative respiratory failure and no difference on postoperative hip fracture, 

hemorrhage or metabolic derangement (p. 25). 

 AHRQ’s PSIs are not without limitations when identifying patient safety 

concerns. A review of four limitations was provided by Miller and colleagues (Miller, 

Elixhauser, Zhan, & Meyer, 2001, p. 125-126). First, the PSIs rely on administrative data. 

Second, a low number of complications exist in one organization’s data. Third, there are 

likely imperfections in identifying only those cases of compromised safety based on the 
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definitions. Finally, the list of PSIs is not an exhaustive list of adverse events taking place 

in hospital settings. 

 In summary, with the exception of nurse staffing, nursing organizational 

characteristics, such as magnet status, have not been published in relation to AHRQ’s 

PSIs. This research contributed to evidence on the nursing structural variable, magnet 

status, and covariates, including nurse staffing and number of operated beds,  in relation 

to five of the AHRQ’s PSIs.   

 The next chapter will present the methodology and research analyses used in the 

study. Research design, research questions, research hypothesis, data sets, sample, data 

analyses, and protection of human subjects will be reviewed. 
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CHAPTER THREE 

METHODOLOGY 

 

This chapter introduces the research design, questions, conceptual model, 

hypothesis, constructs measured, sample, and data analyses used to answer the research 

questions and to test the hypothesis. Additionally, methodologic considerations and 

human subject security and data protection methods are reviewed. 

 

Research Design 

This exploratory, cross-sectional, study used a large nationally representative 

sample of hospitals from across the U.S from the 2006 HCUP-NIS. The goal of the 

research was to identify any significant difference in the rate of five of the AHRQ’s 

provider-level PSIs based on the organizational characteristic of magnet status, while 

controlling for other organizational characteristics as covariates, such as RN staff hours 

per patient day and number of operated beds. Research objectives included:  

1. Describe group differences in organizational characteristics based on magnet 

status;  

2. Identify if nurse staffing differed based on magnet status;  

3. Identify if the risk-adjusted PSI rates for magnet hospitals differed based on 

magnet status; 
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4. Identify relationships between organizational characteristics and the PSIs; and  

5. Describe the relationship between magnet status and preventable adverse events. 

These objectives led to the generation of one research question per objective to be 

explored within the study. 

 

Research Questions 

 The five research questions are depicted in Table 3.1. Included in the table are 

study variables, data sources and the data analyses.  

 

Table 3.1   Research Questions, Variables, Data Sources and Data Analyses 

Research Questions Variables Data 
Source 

Data 
Analysis 

1. Is there a difference in the 
organizational characteristics 
of the magnet and non-magnet 
sample hospitals? 
  

Number of operated 
beds, categorical bed 
size, location, control 
classification, 
teaching status, 
number of 
discharges, APDs, 
hospital staff hours 
per APD, RN hours 
per APD, and total 
nurse hours (RN and 
LPN) per APD 

HCUP-NIS, 
AHA, 
Magnet 

Descriptive, 
including 
frequency, 
mean and 
standard 
deviation 
scores; chi 
square 

2. What are the risk-adjusted 
PSI rates for decubitus ulcer, 
death among surgical 
inpatients with serious 
treatable complications, 
postoperative respiratory 
failure, postoperative 
DVT/PE, and postoperative 
sepsis in ANCC magnet 

Magnet status, 
decubitus ulcer, death 
in surgical inpatients 
with serious treatable 
complications, 
postoperative 
respiratory failure, 
postoperative 
DVT/PE, 

HCUP-NIS, 
AHA, 
Magnet 

Descriptive, 
including 
mean and 
standard 
deviation; t-
test 
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Research Questions Variables Data 
Source 

Data 
Analysis 

designated hospitals compared 
to non-magnet hospitals?  
 

postoperative sepsis 

3. Does nurse staffing vary in 
magnet designated hospitals 
when compared to non-magnet 
hospitals? 

Magnet status, nurse 
staff hours (total 
number of RN and 
LPN hours) per APD, 
and RN staff hours 
per APD 

AHA, 
Magnet 

Descriptive, 
including 
mean and 
standard 
deviations; t-
test 

4.  What are the relationships 
between organizational 
characteristics of hospitals and 
the AHRQ’s risk-adjusted 
PSIs? 
 

Magnet status, nurse 
staff hours per  APD, 
RN staff hours per 
APD, hospital staff 
hours per APD, 
teaching status, 
control classification, 
location, number of 
operated beds, 
categorical bed size, 
number of 
discharges, APDs, 
and the risk-adjusted 
PSIs of decubitus 
ulcer, death among 
surgical inpatients 
with serious treatable 
complications, 
postoperative 
respiratory failure, 
postoperative 
DVT/PE, and 
postoperative sepsis 

AHA, 
HCUP-NIS, 
and Magnet 

Correlation 
coefficients 

5.  Is there a significant 
difference in risk-adjusted 
preventable adverse events 
among patients in ANCC 
magnet hospitals versus non-
magnet hospitals, after 
controlling for RN staffing and 
number of operated beds, in 
reference to the following 

New dependent 
variable, created from 
rate of decubitus 
ulcer, death in 
surgical inpatients 
with serious treatable 
complications, 
postoperative 
respiratory failure, 

HCUP-NIS, 
AHA, 
Magnet 

Inferential 
statistics, 
using 
MANCOVA 
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Research Questions Variables Data 
Source 

Data 
Analysis 

variables:  
-Decubitus ulcer, 
-Death among surgical 
inpatients with serious 
treatable complications, 
-Postoperative respiratory 
failure, 
-Postoperative DVT/PE, and 
-Postoperative sepsis?  

postoperative 
DVT/PE, 
postoperative sepsis, 
magnet status, RN 
staff hours per APD, 
and number of 
operated beds 

 

 

Conceptual Model 

The theoretical framework for the study was depicted previously in Figure 1 – 1, 

and the conceptual model for the study was depicted previously in Figure 1 - 2.  Two 

components within the model were tested, structure characteristics and outcomes. Process 

was implied to exist within the quality evaluation framework and includes nursing 

assessment, surveillance, diagnosis and interventions geared to produce positive 

outcomes for patients and to prevent any negative outcomes. Process of care measures 

were not available within the data sets being used for this study, and thus were not 

included in the research design and questions.   

 

Research Hypothesis 

The rate of preventable adverse events does not vary by magnet designation in 

acute care hospitals. The null hypothesis is stated as follows: There is no difference in the 

risk-adjusted PSI rates in hospitals designated as magnet in relation to those without 
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magnet designation. Little evidence exists to support magnet designated hospitals having 

lower complication of care rates or lower preventable adverse events, despite mounting 

evidence supporting better professional work environments, higher nurses’ satisfaction 

higher rates of retention, and higher patient satisfaction. While magnet status is one 

organizational variable, other organizational variables may have greater explanatory 

value.  

 

Data Sets 

Hospital-level data on organizational characteristics were obtained from the 

American Hospital Association (AHA) and linked with the hospital-level data from the 

HCUP-NIS. This linkage was accomplished by using a unique hospital identifier found as 

a variable in both the AHA and the HCUP-NIS data sets.  ANCC’s Magnet® designation 

was listed by date on the ANCC website and was added as a variable to the HCUP-NIS 

using the AHA identifier. The data sets and data extracted for the analytic file used in this 

research will be described below. 

 

AHA Database 

AHA obtains data annually using an affiliate, the Health Forum LLC and has 

since 1946 (Health Forum, LLC, 2008). Hospitals are requested to report data for an 

entire year but reporting is voluntary. A large number of data elements are collected from 

over 6,300 hospitals annually. As noted by the Health Forum, this data set is seen in the 

health care industry as one of the most complete references for U.S. hospitals in regard to 
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profiling and categorizing hospitals. Response rate is excellent, with an average response 

rate of 85% (reported for 2006 data). Data estimations are made for non-responding 

hospitals or when data elements are omitted. Using the most recently available hospital 

data, data estimations are generated by statistical modeling or data are derived from a 

similar hospital. This data set is available to be readily linked with the HCUP-NIS data 

set based on the AHA user agreement. As AHA data are voluntarily submitted, data 

related to nurse staffing are not necessarily accurate or complete (Jiang, Stocks, & Wong, 

2006), which may be considered a study limitation and will be addressed in Chapter 5. 

 

HCUP-NIS Database 

The HCUP-NIS is in a group of databases developed and maintained by HCUP 

and sponsored by the AHRQ (Agency for Healthcare Research and Quality, 2008b) and 

is the largest all-payer inpatient database that is available to the public in the U.S. The 

HCUP-NIS contains clinical and nonclinical variables from hospital discharge abstracts.  

“The unit of analysis is the hospital stay rather than the patient” (Levit, et al., 2007, p. 

56).   

The HCUP-NIS is approximately a 20% stratified sample derived from the State 

Inpatient Databases (SID). The HCUP-NIS is defined as a stratified probability sample, 

where the universe of hospitals across the U.S. is divided into strata using five hospital 

characteristics: ownership/control, bed size, teaching status, urban/rural location, and 

U.S. region (Agency for Healthcare Research and Quality, 2008b) having “sampling 

probabilities proportional to the number of U.S. community hospitals in each stratum”  
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(p. 5). To be included, hospitals must be designated as community hospitals as defined by 

the AHA. The AHA defines community hospitals as “All non-Federal, short-term, 

general, and other specialty hospitals, excluding hospital units of institutions” (Health 

Forum, LLC, 2008), and in 2005, the AHA started including long term acute care 

facilities in the definition of community hospitals (Agency for Healthcare Research and 

Quality, 2008b).   

AHRQ developed a sampling procedure to ensure adequate representation in the 

HCUP-NIS sample (Agency for Healthcare Research and Quality, 2008b). First, this 

procedure included stratifying hospitals by state and three-digit ZIP code. Then the 

hospitals were sorted by stratum, the three-digit ZIP code within the stratum, and a 

random number within each three-digit ZIP code, which further ensured geographic 

generalizability. Finally, a systematic random sample of up to 20% of the total number of 

hospitals within each stratum was drawn. If only a few hospitals were found in the frame, 

all hospitals within that frame were selected for inclusion. A minimum of two hospitals 

within each stratum were seleced for the HCUP-NIS sample. 

There were 38 states that participated in the CY 2006 HCUP-NIS, approximating 

a 20% stratified sample (Agency for Healthcare Research and Quality, 2008b) of all 

hospitals reporting to the State Inpatient Databases (SID). A total of 8,074,825 discharges 

were represented in data set. All payer data were included for patients within the data set, 

along with some patient specific elements as required by the state. All data elements that 

might lead to identification of patients were removed. Hospital identifying data were 

available for the states that have that as a required element, otherwise, hospitals were de-
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identified. HCUP-NIS files are available yearly starting in 1988 and are requested by the 

user from the AHRQ-sponsored HCUP distributor. A data-use agreement is signed and 

permission to use the data set is given by the HCUP coordinator at AHRQ.  

 

Magnet Data 

Magnet data were available on the ANCC’s Magnet® recognition website 

(American Nurses Credentialing Center, n.d., Find a Magnet Facility). The ANCC 

Magnet® website is updated as hospitals are recognized or re-recognized. These data 

were linked to the AHA and SID crosswalk file using a number of identifiers, such as 

hospital name, address, city, state, and zip code. The AHA hospital identifier was used to 

link the magnet status variable to the HCUP-NIS hospital file before the identifier was 

removed and replaced with a random number for each hospital.   

 

Measurement of the Study Constructs 

Organizational Characteristics of Hospitals 

 A number of organizational characteristics were included within the conceptual 

model and analyses of this study, including characteristics such as bed size, teaching 

status, location, control classification, number of operated beds, and staffing variables. 

The MANCOVA tested the characteristic of magnet designation, as an organizational 

characteristic and a general measure of excellence in nursing practice.  Magnet 

recognition is deemed by ANCC for a period of four years. Hospitals must have been 

recognized or re-recognized as magnet designated facilities by ANCC in the timeframe 
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that included all or part of the calendar year of 2006 to be considered as magnet 

designated facilities. 

 Two organizational characteristics were added to the MANCOVA as covariates. 

RN staffing was one organizational characteristic used, as RN staffing is supported by 

evidence to be associated with patient outcomes and complications of care. As defined, 

RN staffing included all RN FTE employee hours per APD. Hospital bed size, and 

specifically, the number of operated beds, was selected as the second covariate based on 

literature. Adding these covariates served to decrease the possibility of type one error and 

increase the power of the study (Mertler & Vannatta, 2005).   

 

Patient Characteristics 

 The impact of patient characteristics is important when comparing quality across 

organizations (Moorhead, Johnson, Maas, & Swanson, 2008). Thus, the relationship of 

patient characteristics has been demonstrated and controlled in much of the medical 

research regarding physician outcomes but has been a rare finding in nursing research 

regarding the impact of nursing care (Moorhead, Johnson, Maas, & Swanson, 2008). 

However, it is important for patient characteristics to be accounted for when using 

administrative data sets as described by Tourangeau & Tu (2003), who stated that 

conclusions are only valid when an adjustment for patient characteristics has been applied 

(p. 484). Also noting the need for control of patients’ preexisting conditions and 

comorbidites were Elixhauser and colleagues (Elixhauser, Steiner, Harris, & Coffey, 

1998), who defined comorbidities as clinical conditions that exist prior to the patient’s 
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admission and are unrelated to the reason for hospitalization. Therefore, an adjustment 

for patient-level characteristics was applied to the data set (HCUP Comorbidity Software, 

HCUP, 2000) as multivariate results can vary if these factors are not considered (Vartak, 

Ward, & Vaughn, 2008).   

The model for risk adjustment is incorporated into the PSI algorithms, available 

through AHRQ’s comorbidity software (Elixhauser, Steiner, Harris, & Coffey, 1998) and 

includes patient-level predictors, such as age, sex, age-sex interactions, modified 

Diagnostic Related Groups (DRGs), and modified comorbidity categories (Rosen, et al., 

2005). A total of 30 comorbidities are automatically generated by the PSI software and 

used as risk adjusters in the administrative data set (Zhan & Miller, 2003). This risk 

adjustment at the patient level strengthened the internal validity of the study’s findings 

(Tourangeau & Tu, 2003).   

 

Patient Outcomes 

 PSIs are derived from coded administrative data within the HCUP-NIS (HCUP 

Nationwide Inpatient Sample, 2006), which is a part of the HCUP databases administered 

by the AHRQ. There are a total of 20 PSIs included in the algorithms; however, five PSIs 

were selected for this exploratory study based on evidence related to sensitivity to nurse 

staffing.  Coding procedures, using ICD-9-CM International Classification of Diseases, 

9th Revision, Clinical Modification (Hart & Stegman, 2007), are applied in the data 

abstraction onsite at each participating hospital. PSI software was applied to the 2006 
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HCUP-NIS to derive the risk-adjusted rates on the five selected PSIs (Patient Safety 

Indicators Download, AHRQ, March 2007).   

A total of five PSIs were selected for this study. The risk- adjusted rates of each 

of these preventable adverse events were used as the outcome measures. The five 

measures included decubitus ulcer, death among surgical inpatients with serious treatable 

complications, postoperative respiratory failure, postoperative DVT/PE, and 

postoperative sepsis. Each of these indicators is defined by AHRQ (Agency for 

Healthcare Research and Quality, 2007). 

The HCUP-NIS data were subjected to analysis and construction to include risk-

adjustment and application of the PSI algorithms and were transformed into hospital-

level PSI data by researchers and programmers in the Center for Delivery, Organization, 

and Markets (CDOM) in the AHRQ.   

 

Development of the Analytic Data File 

 The analytic data file was generated using the AHA data set, the HCUP-NIS data 

set, and the magnet data. Linkage was accomplished using hospital identifiers, including 

the unique AHA identifier and the HCUP identifier. Once data were linked, the data set 

was stripped of hospital-level identifiers and a random number was assigned to each of 

the 1,003 hospitals. Further details of the file’s construction are outlined in Chapter 4.  
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Population/Sample/Setting 

The sample was derived from CY 2006 HCUP-NIS, which included community 

hospitals in 38 states that participate with HCUP from across the U.S. Hospitals in the 

states of Alabama, Alaska, Delaware, Idaho, Louisiana, Maine, Mississippi, Montana, 

North Dakota, Pennsylvania, and Wyoming, as well as the District of Columbia, did not 

report to HCUP in 2006 and were thus excluded from the sample, along with 

approximately 23 ANCC Magnet® designated hospitals in these 12 non-participating 

states. Initially, the sample was further reduced by eliminating three states known prior to 

research design not to have at least one ANCC Magnet® designated hospital, the states of 

Arkansas, Hawaii, and Nevada. Hospital-level data from the remaining 35 states were 

used for this study. These 35 states included 1,003 hospitals and 7,867,448 discharges. A 

total of 43 magnet designated facilities were determined when the magnet data were 

linked to the AHA/SID crosswalk file using hospital identifiers, such as name, address, 

city, state and zip code, and then linked to the HCUP-NIS hospital file. A total of 960 

non-magnet facilities were identified in the sample. For this study, there were two groups, 

U.S. acute care ANCC Magnet® designated hospitals and U.S. acute care hospitals not 

designated as magnet by ANCC.    

Generalizability, sample size and power are important determinants when 

applying a MANCOVA. With MANCOVA, the results are only generalizable to the 

populations that the researcher samples (Tabachnick & Fidell, 2001). The HCUP-NIS is 

an extremely large and robust database, containing over eight million hospital discharges 
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in non-governmental, acute care hospitals across the U.S., which should enhance the 

generalizability of the findings across the U.S. patient population.    

According to Tabachnick and Fidell (2001), a research sample must include more 

cases than dependent variables in every cell so that the assumption is testable and the 

degrees of freedom for error are not reduced (p. 329). After linking the magnet variable 

to the HCUP-NIS, a sample size of only 43 ANCC Magnet® designated hospitals was 

available, with 960 non-magnet hospitals in 35 states. 

Power is defined as “the likelihood of rejecting the null hypothesis and thus 

avoiding a Type 2 error” (Munro, 2005, p. 100), where a power of 80% is generally 

viewed as adequate. The sample size of magnet hospitals was unknown prior to 

conducting this research. The CY 2006 HCUP-NIS data set included only a small group 

of magnet hospitals, a total of 43 hospitals; however, the percentage of magnet hospitals 

in the sample is fairly representative of the percentage of magnet designated facilities 

across the nation. In calculating power of the MANCOVA, with a minimum of 43 

hospitals per group, p < .05, and a small effect size (ES) of 0.15, a power of 

approximately 30% was generated (Cohen, 1988, pp. 311-312.) which was determined to 

be low; therefore, the outcome of this research was deemed exploratory and caution must 

be taken when generalizing findings. 

 

Data Analysis 

Data were analyzed using the Statistical Package for the Social Sciences® 16 

(SPSS16).  The organizational characteristics were magnet status, nurse staff hours per 
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APD, RN staff hours per APD, teaching status, control classification, number of operated 

beds, location, number of discharges, APDs, FTEs per bed, and hospital staff hours per 

APD.  Patient risk-adjustment was controlled for by application of the AHRQ 

comorbidity software (HCUP Comorbidity Software, 2000). The outcome variables 

included the five risk-adjusted PSI rates for decubitus ulcer, death among surgical 

inpatients with serious treatable complications, postoperative respiratory failure, 

postoperative deep vein thrombosis or pulmonary embolism, and postoperative sepsis. A 

description of the analyses will follow for the five research questions. 

 

Research Question 1 

Descriptive statistics were used to describe the characteristics of the two groups of 

hospitals within the sample, the magnet hospital group and the non-magnet hospital 

group. Reported statistics included frequency, mean, and standard deviation scores. A chi 

square analysis was performed to explore differences between the two groups on the 

organizational characteristics of control / classification, teaching status, location, and 

location / teaching status.   

 

Research Question 2 

 Descriptive statistics were used to describe the risk-adjusted PSI rates for the 

magnet and non-magnet hospital groups. Reported statistics included the mean and 

standard deviation scores. A comparison of mean scores for each PSI was performed 

using t-tests for analysis. In order to compare both groups to other national results and 
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published findings, the risk-adjusted PSI rates were converted to a rate per 1,000 

discharges. 

 

Research Question 3 

 Descriptive statistics were used to describe the nurse staffing variable in the two 

groups of hospitals. The reported statistics included the mean and standard deviation 

scores. Two independent t-tests were performed to test for significant difference in group 

means between the group of magnet designated hospitals and the group of non-magnet 

hospitals in relation to nurse staff hours per APD and RN staff hours per APD. The t-test 

statistic was selected due to the nominal level variable of magnet as the independent 

variable and the continuous variables of nurse and RN staff hours per APD as the 

dependent variables.   

 

Research Question 4 

 Correlations were performed using a number of the continuous variables in the 

data file, including variables such as nurse staff hours per APD, RN staff hours per APD, 

number of operated beds, APDs, number of discharges, and the five risk-adjusted rates 

for the outcome variables of decubitus ulcer, death among surgical inpatients with serious 

treatable complications, postoperative respiratory failure, postoperative deep vein 

thrombosis or pulmonary embolism, and postoperative sepsis. The technique is designed 

to “measure the relationship between a set of independent variables and a set of 

dependent variables” (Munro, 2005), specifically looking for moderate or higher 
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correlations between hospital structural characteristics and the PSIs. Correlation 

coefficients for the relationships between the variables were statistically generated and 

analyzed. 

 

Research Question 5 

A MANCOVA was used to answer research question five. The MANCOVA is a 

proper analytical technique when there are several dependent variables (DVs), and was 

used to analyze the difference in the two groups’ on the created variable from the risk-

adjusted PSI rates on the five outcome variables, while controlling for RN hours and bed 

size (number of operated beds). This analysis emphasizes mean differences and statistical 

significance among groups, while controlling for one or more covariates (Tabachnick & 

Fidell, 2001), possibly emphasizing differences not shown in separate Analysis of 

Covariance (ANCOVA). Two advantages in performing a MANCOVA with a number of 

DVs (Stevens, 1992) include that any worthwhile characteristic is likely to affect subjects 

in more than one way and the use of several variables increases the “holistic” picture of 

the phenomenon under study. Additionally, by adding covariates, there is a greater 

reduction in error variance than with one independent variable, thus the chances improve 

of rejecting a null hypothesis that is really false (error reduced) and power of the study is 

increased (Mertler & Vannatta, 2005). 
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Methodological Considerations 

Strengths and Limitations of Data Sets 

Strengths and limitations exist when using large administrative data sets. 

Consideration will be given to both the strengths and limitations due to this research 

design and the use of administrative data sets, HCUP-NIS and AHA, in this study. 

 Strengths of using administrative data sets include convenience of data, large 

sample size, inexpensive data to obtain, and readily available data (Zhan & Miller, 2003). 

The need for an exhaustive, expensive national study can be avoided if administrative 

data can be used (Rantz & Connolly, 2004). The HCUP-NIS is viewed as a nationally 

representative sample of U.S. hospitals.   

Limitations of administrative data sets include timeliness of data availability 

(Rantz & Connolly, 2004), coding accuracy or bias, missing data elements (Iezzoni, et 

al., 1994; Lawthers, et al., 2000; Miller, Elixhauser, Zhan, & Meyer, 2001; Weingart, et 

al., 2000; Zhan & Miller, 2003), method of adjustment for patient characteristics, and 

underreporting (Romano, Chan, Schembri, & Rainwater, 2002). Other limitations include 

that researchers cannot associate the data in regard to the timing and sequence of an 

adverse event or condition during hospitalization. Also, a very important limitation is that 

there is no clear way to differentiate conditions present on admission (Iezzoni, et al., 

1994) when using coded data in an administrative database. This limitation will be 

discussed further as it relates to the AHRQ PSIs.      

Despite the associated limitations, the use of large administrative data sets is 

convenient and valuable when considered for screening of quality and safety concerns. 
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Based on the availability of large samples for little expense and time, these databases 

should be considered for research related to improving the quality and safety of health 

care. 

 

Strengths and Limitations of PSIs, Magnet, and Nurse Staffing Variables 

The outcome variables, AHRQ’s PSIs, are considered state-of-the-art measures 

for patient safety. These measures have undergone extensive face and construct validity 

testing (McDonald, et al., 2002) over time with changes and updates to improve coding 

and use. These measures provide an efficient way for hospitals to screen for preventable 

adverse events. The PSIs share the limitations described for administrative databases. 

Being able to determine the occurrence of any of these preventable complications is 

dependent upon correct coding of discharge records, including the primary and secondary 

diagnoses as well as selecting the proper code. Coding variations in hospitals are a major 

limitation in using these measures.   

A number of PSIs have limitations in regard to the inability to distiguish 

conditions present on admission when coded in administrative data. This limitation was 

evident in two studies conducted by researchers (Houchens, Elixhauser, & Romano, 

2008; Lawthers, et al., 2000).  Houchens and colleagues (2008) found that based on three 

of AHRQ’s PSIs - decubitus ulcer, postoperative hip fracture and postoperative DVT/PE 

- less than half of the cases could be considered potential safety problems due to the 

limitation of not being coded present-on-admission. Lawthers and colleagues (2000) 

noted a large proportion of cases where the trigger code supported record documentation 
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representing a condition present-on-admission (POA) versus a condition that developed 

during the hospital stay. These codes for POA have been used in New York and 

California for over a decade and fields for the POA were added to the administrative 

claims data in 2007 as part of the Uniform Bill (UB-04) used for hospital payment 

(Centers for Medicare & Medicaid Services, n.d.; Houchens, Elixhauser, & Romano, 

2008). When applied properly, the present-on-admission codes may increase the utility of 

PSI data and its relationship to safety and quality (Hougland, et al., 2008).   

Two of the selected measures used in these analyses are limited by the lack of a 

present on admission (POA) code, specifically decubitus ulcer and postoperative 

pulmonary embolus/deep vein thrombosis. This limits the data because determining 

whether the condition was present on admission or hospital-acquired is not possible with 

past coding procedures. As noted earlier, Houchens and colleagues (Houchens, 

Elixhauser, & Romano, 2008) demonstrated the limitations of these measures in a recent 

study using California and New York data. 

As it relates to the variable of magnet status, multiple factors are considered by 

the ANCC during the magnet designation process. Document submission includes 

completion of a Demographic Information Form (American Nurses Credentialing Center, 

2009, DIF, see Appendix G), along with supporting evidence for all model elements 

(American Nurses Credentialing Center, 2008b). Included in the demographic data are 

variables related to nurse staffing that are considered as a component of the magnet 

decision. This study tested the relationship of magnet status on five risk-adjusted 

preventable adverse event rates from AHRQ’s PSIs. A measure of nurse staffing was 
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included and controlled as a covariate, along with number of operated beds. For this 

reason, there may be some overlap in these variables, which may limit the 

generalizability of the findings. 

In order to maximize the number of magnet hospitals in the sample, magnet 

designation was defined to include all ANCC Magnet® recognized facilities during any 

part of the calendar year of 2006. Only the year of recognition/re-recognition is publicly 

available data on the ANCC website; therefore, the month of designation or the month 

the designation lapsed in 2006 if not re-recognized is not publicly available. However, a 

number of hospitals in the 35 selected HCUP-NIS states received their first ANCC 

Magnet Recognition® in 2006. The elements of magnet must have been in effect for the 

year prior to document submission, therefore, the actual month that the hospital was 

recognized by ANCC was viewed as having limited importance; however, defining 

magnet in this way is a study limitation. Approximately three hospitals in the 35 selected 

HCUP-NIS states appeared to have not been re-recognized at some point in 2006 but 

were included and defined as magnet hospitals for the purposes of this study. This factor 

may be viewed as a limitation of the study. 

Nurse staffing can be compared given the total hours worked by RNs and LPNs in 

the sample facilities. Nurse staffing data were voluntary data reported by hospitals to 

AHA, not checked for accuracy or completeness and which have been shown in at least 

one study, to be less complete than another California source (Jiang, Stocks, & Wong, 

2006). In addition, the AHA database did not include information on nurse education 

levels, specialty certification, experience as a nurse, or tenure in the facility. These 
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factors may contribute to quality and safety outcomes and thus represent a limitation of 

this study. 

 

Human Subject Security and Data Protection Methods 
 

This research was submitted (Appendix E) and permission obtained (Appendix F) 

from the Human Subjects’ Review Board (HSRB) of George Mason University. This 

study was exempt from board review due to the use of a secondary data and analysis of 

administrative data where hospitals were de-identified. An HCUP orientation course 

(Agency for Healthcare Research and Quality, 2008d, see Appendix C) was completed 

prior to obtaining the NIS data. Written permission to use the HCUP-NIS and AHA was 

obtained from the AHRQ’s HCUP Coordinator, while working as an AHRQ guest 

researcher. The AHA and magnet data were linked to the HCUP-NIS using the AHA and 

HCUP hospital identifiers. All identifiers were removed from the data file and random 

numbers were assigned to the study hospitals. The HCUP-NIS and AHA data are 

confidential and sensitive in nature. Data were stored onsite at the Agency for Research 

Healthcare and Quality, and accessed by this researcher under a guest-researcher and user 

agreement with the AHRQ. The data were protected and accessed using an AHRQ 

approved identity code and a user-developed password.   

The data use agreement (Agency for Healthcare Research and Quality, 2008c, see 

Appendix D) implements the data protections of the Health Insurance Portability and 

Accountability Act (HIPAA) of 1996 and AHRQ’s confidentiality statute. Any attempt to 

identify any person’s or individual organization’s data within the HCUP-NIS is 



103 
 

prohibited. Prohibitions on data use also include disclosing the data set to parties outside 

of the agreement, not using data if observations in a cell are less than ten, not using data 

for commercial contracting, and not contacting establishments within the data set.  
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CHAPTER FOUR 

RESULTS 

 

This research provided evidence regarding differences in PSIs across magnet and 

non-magnet hospitals, while adjusting for patient-case mix and the covariates of RN 

hours per APD and number of operated beds, which were variables considered for 

inclusion based on past research. The hypothesis was that magnet designated hospitals 

would not differ on the rates of the five selected PSIs, while controlling for certain 

organizational characteristics, including magnet status. This chapter includes data sources 

for the analytic data file, a description of the total sample, and an analysis of data for each 

of the five research questions. 

 

Creation of the Analytic Data File 

Data were obtained from multiple sources, including the 2006 AHA/SID 

crosswalk file, the 2006 HCUP-NIS hospital file, and the 2006 HCUP-NIS. Magnet data 

were found on the ANCC Magnet® website and linked to the AHA/SID crosswalk file. 

The AHA data are hospital-level data, while the HCUP-NIS files included patient-level 

discharge data and HCUP-NIS hospital-level data. Magnet data are at the hospital level as 

well.  Researchers in the Center for Delivery, Organization, and Markets (CDOM) in the 

AHRQ applied the patient risk-adjustment methodology and the PSI algorithms and 
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provided the risk-adjusted PSI rates for the sample hospitals. The resulting PSI file was 

combined with AHA data, HCUP-NIS hospital-level data and magnet data to create a file 

for data analysis.  SPSS 16 was used to analyze the resulting data set.   

 

Development of Hospital-Level Variables 

 The 2006 HCUP-NIS hospital file included the variables of categorical bed size, 

control/ownership, location, location/teaching status, region, teaching status, and number 

of discharges. This file became the basis for the creation of the analytic data file. 

The AHA/SID crosswalk file, containing 4,798 AHA and 1,045 HCUP-NIS 

hospitals, was used to link the variable of magnet designation, which was obtained from 

the ANCC Magnet® website. No hospital identification number was available from the 

Magnet® website; therefore, the hospitals were linked using hospital name, address, city, 

state and zip code information. Once identified by one or more of the identifying 

variables, the magnet variable was linked to the HCUP-NIS hospital-level file using the 

AHA identifier present in both the AHA/SID crosswalk file and the HCUP-NIS hospital 

file. All but three community hospitals, two Veterans Administration hospitals and one 

clinic, found in the magnet data base were successfully identified. The organizations that 

were unable to be linked lacked sufficient identification information on the Magnet® 

website to allow for linkage or possibly were organizations that did not report to AHA or 

HCUP in 2006.   

 The AHA/SID crosswalk file was used to compute new staffing variables, 

specifically RN hours per APD, total nurse staff hours per APD, and total hospital staff 
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hours per APD. The variables used to compute these new staffing variables included RN 

FTE employees, LPN FTE employees, total hospital staff FTE employees, and AHA 

APD. These three staffing variables, along with AHA APDs, and operated beds were 

merged into the HCUP-NIS hospital file, again using the AHA identifier.   

 

Development of Variables Measuring Patient Safety Outcomes 

 The CDOM staff at the AHRQ used the 2006 HCUP-NIS patient-level file to 

create unweighted, hospital-level, risk-adjusted PSI rates, with the Patient Safety 

Indicator software, Version 3.2 (Patient Safety Indicators Download, AHRQ, March 

2007). The rates were risk-adjusted for case mix differences, age, gender, age-gender 

interactions, comorbid conditions specific to each indicator, and Diagnosis Related 

Groups (DRGs) specific to each indicator (Elixhauser, Steiner, Harris, & Coffey, 1998). 

The precalculated adjustment coefficients were applied by the software and were 

computed using the entire HCUP-NIS database, resulting in hospital-level, risk-adjusted 

PSI rates for 1,003 hospitals in the 35 selected states for the five selected PSIs (HCUP 

Comorbidity Software, HCUP, 2000). These PSI rates were merged into the hospital-

level HCUP-NIS analytic file using the HCUP identifier, completing the analytic data 

file.    

 

Group Size, Missing and Outlier Data 

The study sample included 1,003 hospitals in the U.S. representing 35 states. A 

total of 43 hospitals were magnet designated, while 960 of the sample hospitals were not 
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designated as magnet. The large discrepancy in group size between the magnet and non-

magnet groups was identified once the magnet variable was linked to HCUP-NIS 

hospital-level data. Since the magnet group was approximately 4 % of the total sample, 

which is close to the percent of ANCC Magnet® recognized hospitals across the nation 

(approximately 5%), the groups were not adjusted using case deletion techniques. This 

approach was supported by Tabachnick and Fidell (2001). “In nonexperimental work, 

unequal n often results from the nature of the population. To artificially equalize n is to 

distort the differences and lose generalizability” (p.47). 

Missing data were not a concern in the descriptive hospital characteristic data for 

either group; however, missing data were a concern in the risk-adjusted PSI data, 

especially for the non-magnet sample hospitals. Missing PSI data were found mainly in 

the non-magnet group (n = 423), while only a few hospitals (n = 5) were missing data in 

the magnet group. Any hospital missing any one of the risk-adjusted PSI rates was 

excluded from the MANCOVA analysis, leaving 575 total hospitals with rates on all five 

PSIs. Missing data were examined for patterns and were not estimated or substituted, but 

were excluded from the analysis.     

Outliers were examined for proper data entry. A number of univariate outliers 

were noted in the study variables, mainly in the larger non-magnet hospital group. On the 

PSIs, the magnet group (n = 38) had six outlier hospitals for decubitus ulcer, four outlier 

hospitals for death among surgical inpatients, zero outlier hospitals for postoperative 

respiratory failure, three outlier hospitals for postoperative DVT/PE, and zero outlier 

hospitals for postoperative sepsis. Again, related to the PSIs, the non-magnet group (n = 
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537) had 22 outlier hospitals for decubitus ulcer, 18 outlier hospitals for death among 

surgical inpatients, 12 outlier hospitals for postoperative respiratory failure, 24 outlier 

hospitals for postoperative DVT/PE, and 20 outlier hospitals for postoperative sepsis. 

These outliers were identified but not transformed or deleted from the data and analyses. 

Additionally, using Mahalanobis distance, approximately 20 multivariate outliers were 

identified but were not altered or excluded from the sample due to their connection to 

other data elements within the sample groups. 

The magnet group was skewed slightly negative in the PSIs of death among 

surgical inpatients and postoperative sepsis. Both groups of hospitals were skewed either 

slightly or moderately for all other PSIs. 

 

Description of Total Hospital Sample 

 The study sample derived from CY 2006 HCUP-NIS included 1,003 hospitals in 

35 states that participated with HCUP in the CY 2006.  The descriptive data related to 

these 1,003 hospitals can be found starting with Table 4.1. 

 
 
 
Table 4.1  Sample States, Total Number of Hospitals, Number of Magnet Hospitals, and 
Number of Non-Magnet Hospitals 
 

State Total 
Number of 
Hospitals 

Number of 
Magnet 
Hospitals 

Number of 
Non-Magnet 
hospitals 

Arizona 16 2 14 
California 85 1 84 
Colorado 21 1 20 
Connecticut 10 0 10 
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State Total 
Number of 
Hospitals 

Number of 
Magnet 
Hospitals 

Number of 
Non-Magnet 
hospitals 

Florida 52 3 49 
Georgia 45 1 44 
Illinois 41 4 37 
Indiana 26 0 26 
Iowa 30 2 28 
Kansas 27 0 27 
Kentucky 27 2 25 
Maryland 12 0 12 
Massachusetts 21 2 19 
Maine 22 0 22 
Minnesota 28 0 28 
Missouri 30 3 27 
Nebraska 19 1 18 
New Hampshire 9 2 7 
New Jersey 23 3 20 
New York 64 2 62 
North Carolina 29 3 26 
Ohio 35 3 32 
Oklahoma 41 0 41 
Oregon 16 0 16 
Rhode Island 3 1 2 
South Carolina 14 1 13 
South Dakota 11 0 11 
Tennessee 31 0 31 
Texas 104 4 100 
Utah 13 0 13 
Vermont 7 0 7 
Virginia 20 1 19 
Washington 26 0 26 
West Virginia 15 0 15 
Wisconsin 30 1 29 
Total 1,003 43 960 

 

 

Table 4.2 shows the 35 HCUP participating states by region. A total of four regions are 

included, specifically the Northeast, Midwest, South, and West regions. 



110 
 

Table 4.2  States by Region as Defined by HCUP 

Region States 
Northeast Connecticut, Maine, Massachusetts, New 

Hampshire, New Jersey, New York, Rhode 
Island, Vermont 

Midwest Illinois, Indiana, Iowa, Kansas, Minnesota, 
Missouri, Nebraska, Wisconsin, Ohio, 
South Dakota 

South  Florida, Georgia, Kentucky, Maryland, 
North Carolina, Oklahoma, South Carolina, 
Tennessee, Texas, Virginia, West Virginia 

West Arizona, California, Colorado, Oregon, 
Utah, Washington 

 

 

Table 4.3 represents a number of the organizational characteristics of the 1,003 hospitals, 

including the variables of bed size, control/ownership, location, location/teaching status, 

teaching status, and region. Only one hospital was missing data related to these 

organizational characteristics. More sample hospitals were designated as small (45.8%), 

government or private (37.1%), urban (60.5%), nonteaching (80.5%), and located in the 

South (38.9%).  

 

Table 4.3  Organizational Characteristics of Sample Hospitals 
 
Characteristic Category Frequency Percent 
Bed Size Small  459 45.8 

Medium 244 24.3 
Large 299 29.8 

Control/Ownership Government or private (collapsed 
category 

372 37.1 

Government, nonfederal 181 18.0 
Private, Not-for-profit 171 17.0 
Private, investor owned, proprietary 148 14.8 
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Characteristic Category Frequency Percent 
Private (collapsed category) 130 13.0 

Location Rural 395 39.4 
Urban 607 60.5 

Location/Teaching 
Status 

Rural 395 39.4 
Urban, nonteaching 420 41.9 
Urban, teaching 187 18.6 

Teaching Status Nonteaching 807 80.5 
Teaching 195 19.4 

Regional Location Northeast 137 13.7 
Midwest 299 29.8 
South 390 38.9 
West 177 17.6 

 

 

Table 4.4 shows other variables of a continuous nature for the sample hospitals.  

Variables such as number of discharges, number of APDs, and hospital staff hours per 

APD had large variances, as seen from the standard deviation scores. The nurse hour 

variables of RN hours per APD and nurse staff hours per APD had moderate variability 

in the sample, as shown by the standard deviation scores. 

 

Table 4.4  Other Hospital Level Variables for Sample Hospitals 
 
Hospital-Level 
Variables 

Number of 
Hospitals 

Mean Standard Deviation 

Discharges 1,003 7,843.92 10,204.72 
Adj Pt Day 1,003 69,625.00 79,214.39 
FTEs/Bed 1,003 5.45 3.19 
RNs/ hours/APD 1,003 6.77 4.16 
Nurse Staff hours/ 
APD 

1,003 7.91 4.76 

Hospital staff hours/ 
APD 

1,003 26.83 14.38 

Operated Beds 1,003 162.27 183.08 
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Table 4.5 displays the mean and standard deviation scores for the five selected PSIs 

derived from the available hospital-level data. These data will be compared to 2005 

HCUP-NIS data in Chapter 5. 

 

Table 4.5  PSIs for Sample Hospitals 

PSI Number of 
Hospitals 

Mean Standard 
Deviation 

Decubitus ulcer 978 .02106 .01633 
Death among 
surgical 
inpatients with 
serious treatable 
complications 

698 .14149 .10300 

Postoperative 
respiratory 
failure 

747 .00701 .01165 

Postoperative 
DVT/ PE 

916 .00840 .00974 

Postoperative 
sepsis 

685 .01418 .02099 

 

 

Analysis 

Research Question One 

 Descriptive statistics were used to answer the research question as to whether 

there was a difference in the organizational characteristics of the magnet and non-magnet 

sample hospitals. As shown in Tables 4.6 and 4.7, the majority of magnet hospitals were 

categorized as large (72.1%), while the non-magnet hospitals were primarily small in size 

(47.2%). The majority of magnet and non-magnet hospitals were classified as 
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government or private (Magnet = 81.4%; Non-magnet = 35.1%) in relation to hospital 

control or ownership. The magnet sample was primarily urban hospitals (95.3%), while 

the non-magnet sample was more balanced between urban and rural location (Urban = 

59%; Rural = 41%). The two groups differed on teaching status, where the majority of 

magnet hospitals were teaching (58.1%) and the majority of non-magnet hospitals were 

nonteaching (82.2%). In both groups, hospitals were distributed across all four regions, 

with the more of the hospitals located in the Midwest (Magnet = 32.6%; Non-magnet = 

29.7%) and South (Magnet = 32.6%; Non-magnet = 39.2%) regions for both groups. 

Chi square analysis was performed on the combination of magnet status and other 

nominal or ordinal organizational characteristics to assess for relationships. There was no 

significant difference in magnet and non-magnet hospitals based on region of hospital (r 

= 7.024, df = 3, p = .071). There was a significant difference between magnet and non-

magnet hospitals on type of control/ownership (χ2 = 40.725, df = 4, p < .000), location (χ2 

= 22.745, df = 1, p < .000), location/teaching status (χ2  = 42.978, df  = 2, p < .000), and 

teaching status (χ2  = 42.883, df = 1, p < .000).  As a few of the cells had less than five 

hospitals, caution should be taken when interpreting this finding. 

  

Table 4.6  Organizational Characteristics of Magnet and Non-Magnet Hospitals 
 
Characteristic Category Number 

of 
Magnet 

Number of 
Non-

Magnet 

Magnet 
 Percent 

% 

Non-
Magnet  
Percent 

% 
Bed Size Small 6 453 14.0 47.2 

Medium 6 238 14.0 24.8 
Large 31 268 72.1 27.9 
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Characteristic Category Number 
of 

Magnet 

Number of 
Non-

Magnet 

Magnet 
 Percent 

% 

Non-
Magnet  
Percent 

% 
Control/ 
Ownership 

Government or 
private(Collapsed) 

35 337 81.4 35.1 

Government, 
nonfederal 

0 181 0 18.9 

Private, not-for-
profit 

6 165 14.0 17.2 

Private, investor 
owned, proprietary 

1 147 2.3 15.3 

Private (collapsed 
category) 

1 129 2.3 13.4 

Location Rural 2 393 4.7 40.9 
Urban 41 566 95.3 59.0 

Location/ 
Teaching 
Status 

Rural 2 393 4.7 40.9 
Urban, 
nonteaching 

18 402 41.9 41.9 

Urban, teaching 23 164 53.5 17.1 
Teaching 
Status 

Nonteaching 18 789 41.9 82.2 
Teaching 25 170 58.1 17.7 

Regional 
Location 

Northeast 11 126 25.6 13.1 
Midwest 14 285 32.6 29.7 
South 14 376 32.6 39.2 
West 4 173 9.3 18.0 

 

 

Table 4.7 presents other related organizational characteristics measured as 

continuous variables, with means and standard deviations for the sample of magnet 

hospitals and the sample of non-magnet hospitals. As noted, FTEs per bed were higher in 

magnet hospitals (M = 6.87) than non-magnet (M = 5.38), with non-magnet hospitals 

having more variability (SD = 3.19). Registered nurse hours per APD (M = 9.31) and 

nurse staff hours per APD (M = 9.69) were higher in magnet than non-magnet hospitals 

(RN hours: M = 6.66; Nurse staff hours: M = 7.83) in the sample. Variablity was higher 
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in the non-magnet sample for these staffing measures as well. There was a large 

difference in the mean number of operated beds of the magnet (M = 410) and non-magnet 

(M = 151) hospitals in the sample, with more variability in the magnet hospitals (SD = 

234.83). 

 

 
Table 4.7  Other Organizational Characteristics of Magnet and Non-Magnet Hospitals 
 
Variable Number of Hospitals Mean Standard Deviation 
 Magnet Non-

Magnet 
Magnet Non-

Magnet 
Magnet Non-

Magnet 
Discharges 43 960 22,200 7,201.89 12,976.08 9,581.57 
Adj Pt Day 43 960 172,030 65,038 102,358 74,874.3 
FTEs/Bed 43 960 6.87 5.38 2.91 3.19 
RNs/APD 43 960 9.31 6.66 3.35 4.15 
Nurse Staff 
hours/ APD 

43 960 9.69 7.83 3.36 4.80 

Hospital 
staff hours/ 
APD 

43 960 33.16 26.55 11.86 14.42 

Operated 
Beds 

43 960 410.23 151.16 234.83 172.42 

 

 

Research Question Two 

Descriptive statistics were used to address the research question related to the 

risk-adjusted PSI rates for decubitus ulcer, death among surgical inpatients with serious 

treatable complications, postoperative respiratory failure, postoperative DVT/PE, and 

postoperative sepsis in ANCC Magnet® designated hospitals compared to non-magnet 

hospitals. Table 4.8 provides the mean and standard deviation scores for both groups of 



116 
 

hospitals on the five selected PSIs. The mean scores and thus the rate per 1,000 

discharges for the PSIs of death among surgical inpatients with serious treatable 

complications and postoperative sepsis were higher in non-magnet hospitals, while the 

mean scores and rate per 1,000 discharges for postoperative respiratory failure and 

postoperative DVT/PE were higher in the magnet hospital group. The mean rate for the 

PSI of decubitus ulcer was similar in both groups. 

 

Table 4.8  Risk-Adjusted PSI Rates for Magnet and Non-Magnet Hospitals  

PSIs Number 
of 

Hospitals 

Mean Standard 
Deviation 

Rate per 1,000 

Decubitus ulcer  
Magnet 43 .02119 .01056 21.19 
Non-Magnet 935 .02106 .01655 21.06 
Death among surgical inpatients with serious treatable 
complications 

 

Magnet 39 .12501 .04657 125.01 
Non-Magnet 659 .14246 .10533 142.46 
Postoperative respiratory failure  
Magnet 40 .00848 .00467 8.48 
Non-Magnet 707 .00693 .01191 6.93 
Postoperative DVT/PE  
Magnet 42 .01197 .00735 11.97 
Non-Magnet 874 .00822 .00981 8.22 
Postoperative sepsis  
Magnet 40 .01274 .00722 12.74 
Non-Magnet 645 .01427 .02156 14.27 

 

 

T-tests were performed on each individual PSI, with significant findings on two of the 

risk-adjusted PSIs. When tested at p < .05 (2-tailed), there was no significant difference 
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between the magnet and non-magnet groups on the PSIs of decubitus ulcer (t = .081, p 

=.936), postoperative respiratory failure (t = .818, p = .414), or postoperative sepsis (t =   

-1.075, p = .285). The magnet group was significantly lower in death among surgical 

inpatients (t = -2.05, p = .044) and significantly higher in postoperative DVT/PE (t = 

2.44, p = .015). 

 

Research Question Three 

Two t-tests were independently applied to the data to assess if nurse staffing varied in 

magnet designated hospitals when compared to non-magnet hospitals. One analysis was 

done on nurse staff hours per APD and the second analysis on RN hours per APD. Tables 

4.9 – 4.12 contain the results of these analyses.  Table 4.9 again demonstrates the mean 

and standard deviation scores for the two groups of hospitals on the nurse staff hours per 

APD. From the descriptive summary, we can see that the mean for magnet hospitals was 

higher for the nurse staffing variable, while the variance was higher in the non-magnet 

sample.   

 

Table 4.9  Nurse Staff Hours per Adjusted Patient Day - Mean and Standard Deviation 
Scores 
 
 Number Mean Standard Deviation 
Magnet Hospitals 43 9.69 3.36 
Non-Magnet Hospitals 960 7.83 4.80 
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Table 4.10 contains the results of the t-test on the variable of nurse staff hours per APD 

for the comparison groups. A Levene’s test was performed to test for homogeneity of 

variance in the sample, with a result that was higher than our alpha level of 0.05 (p = 

.345), allowing us to maintain the assumption of homogeneity. Therefore, the results of 

the “test for equal variances assumed” were used, where the reported t = 2.51 (p < .05), 

based on 1001 degrees of freedom. The probability was determined at p = .012, 

indicating the data did support that the population means differed significantly in the 

magnet and non-magnet hospital groups on the variable of nurse staff hours per APD, 

with magnet hospitals having significantly higher nurse staff hours per APD.   

 

Table 4.10  T – Test Results: Nurse Staff Hours per Adjusted Patient Day in Magnet 
versus Non-Magnet Hospitals 
 
 Levene’s test for 

Equality of 
Variance 

t-test for Equality of Means 

 F Sig t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

Equal 
variances 
assumed 

.892 .345 2.51 1001 .012* 1.860 .740 

*Significant at p < .05 

 

Table 4.11 demonstrates the mean and standard deviation scores for the two groups on 

the variable of RN hours per APD. Magnet hospitals had higher RN hours per APD (M = 

9.31) than non-magnet hospitals (M = 6.66), with the non-magnet hospitals having a 

higher variance (SD = 4.15). 
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Table 4.11  RN Staff Hours per Adjusted Patient Day - Mean and Standard Deviation 
Scores 
 
 Number Mean Standard Deviation 
Magnet Hospitals 43 9.31 3.35 
Non-Magnet Hospitals 960 6.66 4.15 
 

 

Table 4.12 demonstrates the second t-test on RN hours per APD. Again, equal variances 

were assumed given the result of p = 0.522 for the level of significance (p < .05). The t-

test for RN hours per APD indicated a significant difference between the magnet and 

non-magnet groups (t = 4.13, df  = 1001, p < .000), with the magnet hospitals having 

significantly higher RN hours per APD. 

 

Table 4.12  T – Test Results: RN Staff Hours per Adjusted Patient Day in Magnet versus 
Non-Magnet Hospitals 
 
 Levene’s test for 

Equality of 
Variance 

t-test for Equality of Means 

 F Sig t df Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

Equal 
variances 
assumed 

.411 .522 4.13 1001 .000** 2.66 .643 

**Significant at p < .01 

 

Research Question Four 

A correlation analysis was performed using Pearson product moment correlation 

coefficient to answer the research question about the relationships between organizational 
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characteristics of hospitals and the AHRQ’s risk-adjusted PSIs. A number of continuous 

variables were included in the analysis, such as number of discharges, number of APDs, 

RN hours per APD, nurse staff hours per APD, number of operated beds, risk-adjusted 

rate for decubitus ulcers, risk-adjusted rate for death among surgical inpatients with 

serious treatable complications, risk-adjusted rate for postoperative respiratory failure, 

risk-adjusted rate for postoperative DVT/PE, and the risk-adjusted rate for postoperative 

sepsis. The variables had weak or near zero correlations with the exception of those 

variables reflecting volume and size or similar staffing measures, which were expected to 

have high correlations, such as: (a) number of discharges and number of APDs, (b) nurse 

staff hours per APD and RN hours per APD, (c) number of discharges and number of 

operated beds, and (d) number of APDs and number of operated beds.   

A number of significant correlations were found, likely as a result of the large 

sample size given the finding of little to no relationships among the variables. A number 

of significant correlations at p < .01 (2-tailed) existed between the hospital characteristics 

and the PSIs. The number of APDs had significant correlations at p < .01 (2-tailed) with 

the PSIs of decubitus ulcer, postoperative respiratory failure, and postoperative DVT/PE.  

RN hours per APD had significant correlations at p < .01 (2-tailed) with the PSIs of death 

among surgical inpatients, and postoperative sepsis. Nurse staff hours per APD had 

significant correlations at p < .01 (2-tailed) with the PSIs of death among surgical 

inpatients and postoperative sepsis. The number of operated beds had significant 

correlations at p < .01 (2-tailed) with the PSIs of decubitus ulcer, postoperative 

respiratory failure, and postoperative DVT/PE. Significant (p < .01, 2-tailed) inverse 



121 
 

correlations were found between RN hours and death among surgical inpatients, along 

with nurse staffing and death among surgical inpatients.  

  Significant correlations at p < .05 (2-tailed) were found. RN hours per APD had 

a significant correlation at p < .05 (2-tailed) with postoperative DVT/PE. The number of 

operated beds had a significant correlation at p < .05 (2-tailed) with postoperative sepsis.   

In summary, the correlations between hospital characteristics and the dependent 

variables (PSIs) were near zero or weak, indicating little to almost no relationship 

between these variables and the PSIs. Table 4.13 includes the correlational values, 

number, and significance level of variables within this analysis. 

 

Table 4.13:  Correlation Matrix of Organizational Characteristics and PSIs 

 
Disch APD 

RNs 
per 
APD 

Nurse 
Staff per 

APD Beds 
Decub 
Ulcer 

Death 
among 
surgical 

inpatients 

PO 
Respiratory 

failure 
PO 

DVT/PE 
PO 

Sepsis 

Discharges 

1 
n=1003  

 
 

                

APD 

.880** 
p<.000 

n=1003 
 

1 
n=1003                 

RNs hours per 
APD 

.214** 
p<.000 

n=1003 
 

.036 
p=.249 

n=1003 
1 

n=1003               

Nurse Staff hours 
per APD 

.114** 
p<.000 

n=1003 

-.055 
p=.08 

n=1003 

.955** 
p<.000 

n=1003 
1 

n=1003             

Operated Beds 

.925** 
p<.000 

n=1003 

.950** 
p<.000 

n=1003 

.131** 
p<.000 

n=1003 

.037 
p=.245 

n=1003 
1 

n=1003           

Decubitus Ulcer 

.159** 
p<.000 
n=978 

.168** 
p<.000 
n=978 

-.025 
p=.434 
n=978 

-.026 
p=.422 
n=978 

.190** 
p<.000 
n=978 

1 
n=978         
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**  Correlation was significant at the 0.01 level (2-tailed) 
*  Correlation was significant at the 0.05 level (2-tailed) 

 

 

Research Question Five 

A MANCOVA was used to answer the final research question about whether 

there a significant difference in risk-adjusted preventable adverse events among patients 

in ANCC Magnet® hospitals versus non-magnet hospitals, after controlling for RN 

staffing and number of operated beds, in reference to the following variables:  

• Decubitus ulcer, 

• Death among surgical inpatients with serious treatable complications, 

• Postoperative respiratory failure, 

• Postoperative DVT/PE, and 

• Postoperative sepsis.  

 

Tables 4.14 through 4.17 include the results of the MANCOVA and related tests, where 

the difference in the risk-adjusted PSI rates for the five selected PSIs was tested for the 

Death among 
surgical 
inpatients with 
serious treatable 
complications 

.017 
p=.659 
n=698 

.051 
p=.174 
n=698 

-.107** 
p=.005 
n=698 

-.098** 
p=.010 
n=698 

.049 
p=.193 
n=698 

.117** 
p=.002 
n=698 

1 
n=698       

Postoperative 
respiratory 
failure 

.128** 
p<.000 
n=747 

.101** 
p=.006 
n=747 

.067 
p=.069 
n=747 

.044 
p=.228 
n=747 

.124** 
p=.001 
n=747 

.068 
p=.066 
n=732 

.020 
p=.631 
n=603 1     

Postoperative 
DVT/PE 

.185** 
p<.000 
n=916 

.159** 
p<.000 
n=916 

.084* 
p=.011 
n=916 

.063 
p=.056 
n=916 

.184** 
p<.000 
n=916 

.195** 
p<.000 
n=897 

-.066 
p=.081 
n=698 

.063 
p=.087 
n=747 1   

Postoperative 
sepsis 

.063 
p=.101 
n=685 

.040 
p=.297 
n=685 

.104** 
p=.007 
n=685 

.126** 
p=.001 
n=685 

.083* 
p=.030 
n=685 

.141** 
p<.000 
n=671 

.038 
p=.358 
n=583 

.248** 
p<.000 
n=684 

.086* 
p=.024 
n=685 

1 
n=685 
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magnet and non-magnet hospital groups, while controlling for RN hours per APD and 

number of operated beds. This MANCOVA did not include an adjustment for differences 

in group size, missing data, or outliers.   

 Table 4.14 provides the unadjusted PSI rates for the two groups included in the 

MANCOVA analysis. The total “N” differs from the analysis in research question one, 

where all valid data were used to describe the mean and standard deviation scores for the 

two groups. In the MANCOVA analysis, only hospitals having data on all five PSIs were 

included in the analysis, thus the reduced total sample of 575 hospitals, where 38 were 

magnet and 537 were non-magnet hospitals.  

 

Table 4.14  MANCOVA Descriptive Statistics for Five PSIs 

PSI Group Mean Standard 
Deviation 

Number of 
Hospitals 

Decubitus 
Ulcer 

Magnet .02256 .009254 38 
Non-Magnet .02155 .013159 537 
Total .02162 .012934 575 

Death among 
surgical 
inpatients  

Magnet .12547 .047106 38 
Non-Magnet .13745 .105634 537 
Total .13666 .102819 575 

Postoperative 
respiratory 
failure 

Magnet .00838 .004146 38 
Non-Magnet .00765 .006047 537 
Total .00770 .005941 575 

Postoperative 
DVT/PE 

Magnet .01236 .007081 38 
Non-Magnet .00904 .007385 537 
Total .00926 .007405 575 

Postoperative 
sepsis 

Magnet .01341 .006756 38 
Non-Magnet .01538 .017899 537 
Total .01525 .017388 575 
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First, Box’s test was run to test the homogeneity of variance – covariance. The 

result was significant (F = 7.19; df1 = 15; df2 = 15,717.42; p < .000); therefore, equal 

variances could not be assumed, and Pillai’s Trace, a more conservative measure, was 

used as the test statistic for the multivariate test, where findings indicating that the second 

assumption regarding homogeneity of the regression slopes was met. This finding was 

interpreted as no significant interaction between magnet status and the covariates, RN 

staff hours and the number of operated beds. These findings are presented in Table 4.15, 

where using Pillai’s Trace, the factor and covariates interaction was not significant (F = 

.663, p = .759; tested at p < .005); therefore, a full MANCOVA, including univariate 

analysis was conducted.   

 

Table 4.15  MANCOVA Summary Table: Test for Homogeneity of Regression Slopesd 

Effect Value F Sig 
Intercept .164 22.187b .000 
Magnet .004 .452b .812 
Beds .024 2.782b .017 
RN  .021 2.468b .032 
Magnet*Beds*RN .012 .663 .759 

a. Computed using alpha 0.05 
b. Exact statistic 
c. The statistic is an upper bound on F that yields a lower bound on the significance 

level. 
d. Design: Intercept + Magnet +  RN + Beds +  Magnet *  RN * Beds 

 

Table 4.16 presents the multivariate analysis. The main independent variable, magnet 

status, on the combined dependent variable created from the five PSIs was not significant 

(F = 1.058, p = .383, tested at p < .05), after controlling for the covariates of RN staff 
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hours and number of operated beds. The covariate of number of operated beds was 

significantly related to the combined dependent variable (F = 12.253, p < .000, tested at p 

< .05). The covariate of RN staff hours per APD was significantly related to the 

combined dependent variable ( F = 4.026, p = .001, tested at p < .05). 

 
Table 4.16  Multivariate Testb of Organizational Characteristics and PSIs 

Effect Value F Sig 
Intercept .311 51.076a .000 
Magnet  .009 1.058a .383 
Beds .098 12.253a .000 
RN .034 4.026a .001 

a.  Exact statistic 
b. Design: Intercept + Magnet + RN + Beds 

 

Levene’s Test was used to test that the error variance of the dependent variable was equal 

across groups. Findings are presented in Table 4.17.  The assumption was not met with 

death among surgical inpatients (p = .001, p < .05), postoperative respiratory failure (p = 

.013, p < .05), or postoperative sepsis (p < .000, p < .05). 

 
Table 4.17  Levene’s Test of Equality of Error Variances in Univariate Analysis 

PSIs F df1 df2 Sig 
Decubitus ulcer 2.392 1 573 .123 
Death among 
surgical 
inpatients 

12.088 1 573 .001 

Postoperative 
respiratory 
failure 

6.215 1 573 .013 

Postoperative 
DVT/PE 

.163 1 573 .687 

Postoperative 
sepsis 

14.525 1 573 .000 
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Table 4.18 depicts the univariate analysis of the independent variable and the covariates. 

An adjustment for the probability was made to reduce the significance level to 0.01 to 

adjust for the five dependent variables (.05/5 = .01). The analysis revealed that the 

independent variable, magnet status, was not significantly related to any of the five PSIs. 

The covariate of number of operated beds was significantly related to the PSIs of 

decubitus ulcer (F = 32.288, p < .000, p < .01), postoperative respiratory failure (F = 

24.526, p < .000, p < .01), and postoperative DVT/PE (F = 15.431, p < .000, p < .01). 

The covariate of RN staff hours per APD was significantly related to the PSI of death 

among surgical inpatients (F = 8.662, p = .003, p < .01). 

 

Table 4.18  MANCOVA Univariate Summary Table of Organizational Characteristics 
and PSIs 
 

Effect Dependent Variables df F Sig 
Magnet Decubitus Ulcer 1 .947 .331 
 Death among surgical inpatients 1 .697 .404 
 Postoperative respiratory failure 1 .265 .607 
 Postoperative DVT/ PE 1 1.478 .225 
 Postoperative Sepsis 1 1.650 .199 
Beds Decubitus Ulcer 1 32.288 .000 
 Death among surgical inpatients 1 3.643 .057 
 Postoperative respiratory failure 1 24.526 .000 
 Postoperative DVT/ PE 1 15.431 .000 
 Postoperative Sepsis 1 2.765 .097 
RN  Decubitus Ulcer 1 1.959 .162 
 Death among surgical inpatients 1 8.662 .003 
 Postoperative respiratory failure 1 1.866 .173 
 Postoperative DVT/ PE 1 4.868 .027 
 Postoperative Sepsis 1 1.844 .175 
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Summary of Results 

Descriptive statistics revealed differences in the magnet and non-magnet groups 

on the characteristics of bed size (categorical and number of operated beds), location, and 

teaching status. Magnet hospitals had higher mean scores on all variables associated with 

staffing, including FTEs per bed, RN staff hours per APD, nurse staff hours per APD, 

and hospital staff hours per APD. The t-tests using nurse staff hours per APD and RN 

hours per APD supported a significant difference between the two groups of hospitals, 

with the magnet group having significantly higher nurse staff hours and RN hours per 

APD. Magnet hospitals had a significantly lower rate of death among surgical inpatients 

and a significantly higher rate on postoperative DVT/PE. There was no significant 

difference in the risk-adjusted PSI rates for the other three PSIs. The correlations were 

near zero or weak, indicating little to no relationship, between organizational 

characteristics and the five PSIs. The results from the MANCOVA, while controlling for 

RN hours per APD and number of operated beds, did not support the conclusion that 

magnet and non-magnet hospitals differed on the combined dependent variable or in the 

univariate analysis of the five PSIs between the magnet and non-magnet hospital groups. 

In other words, magnet status, as the main independent variable, was not significantly 

related to the combined dependent variable created from the five PSIs, while controlling 

for the two covariates. Both covariates, RN staff hours per APD and number of operated 

beds, were significantly related to the combined DV which was derived from the five 

risk-adjusted PSIs. Significant relationships were found in the univariate analysis 

between the first covariate, number of operated beds, and the PSIs of decubitus ulcer, 
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postoperative respiratory failure, and postoperative DVT/PE, and with the second 

covariate, RN hours per APD, and the PSI of death among surgical inpatients.   
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CHAPTER FIVE 
 

DISCUSSION 

 

 This research was important to the understanding about how elements related to 

hospital structure impact patient safety outcomes, especially ANCC Magnet® 

designation. Little evidence exists that relates structural characteristics, especially magnet 

status to patient safety outcomes. Past studies were limited to comparisons on mortality 

and patient satisfaction (Aiken, Sloane, & Lake, 1997; Aiken, Sloane, Lake, Sochalski, & 

Weber, 1999; Aiken, Smith, & Lake, 1994). This study used secondary data to analyze 

the variances in risk-adjusted PSIs related to magnet status, the covariate of RN hours per 

APD, and number of operated beds as a second covariate. The results of this study 

provided evidence as to whether magnet designation positively impacted preventable 

adverse events, related to the  five selected PSIs of decubitus ulcer, death among surgical 

inpatients with serious treatable complications, postoperative respiratory failure, 

postoperative DVT/PE, and postoperative sepsis. This chapter will include a summary of 

the findings related to each research question, while being compared to the current 

literature. Additionally, study limitations, implications for nursing research, and future 

research considerations will be presented. 
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 An analysis of hospital characteristics of the overall sample revealed that most 

hospitals were small, urban, and nonteaching. These results can be compared to a sample 

of 15 hospitals that were magnet designated, magnet aspiring or non-magnet (Lacey, 

Cox, Lorfing, Teasley, Carroll, & Sexton, 2007), where the majority were large, urban, 

and nonteaching. A second sample of 22 hospitals in 2000, where all but two hospitals 

were designated as magnet in the 1980s or later designated by ANCC as magnet (Aiken, 

Clarke, & Sloane, 2000) were categorized as private, not-for-profit, large and teaching. In 

summary, there were similarities and differences among the samples in relation to 

hospital characteristics, making comparisons on this basis challenging.  

The overall sample characteristics were compared to data analyzed using 2006 

HCUP-NIS data and the 2006 AHA data, where there were over 6,000 reporting 

hospitals. Table 5.1 provides a comparison of 2006 AHA data and the total sample of 

1,003 hospitals on available data elements. As noted, the sample was comparable on 

number of operated beds, with both groups having large standard deviations. The number 

of discharges and AHA adjusted admissions were larger for the sample hospitals versus 

the AHA comparison. Additionally, the sample hospitals had higher staff hours in all 

categories than the AHA comparison. 

 

 
 
 
 
 
 



131 
 

Table 5.1  2006 AHA Data Comparison to Full Hospital Sample from the 2006 HCUP-
NIS 
 

Hospital 
Characteristic 

Sample 
Mean 

2006 AHA 
Comparison 

Mean 

Sample 
Standard 
Deviation 

2006 AHA 
Comparison* 

Standard 
Deviation 

Operated 
beds 

162.27 187.29 183.08 211.11 

Discharges 7,843.92 6,028.25 10,204.72 8,369.69 
AHA APDs 69,625.00 62,732.53 79,214.39 75,603.05 
RN hours per 
APD 

6.77 6.58 4.16 - 

Nurse staff 
hours per 
APD 

7.91 7.34 4.76 - 

Total hospital 
staff hours 
per APD 

26.83 22.59 14.38 - 

*(HCUP, May 21, 2008, HCUP Summary Statistics Report: AHA Annual Survey of 
Hospitals, Contents of AHA Summary File) 
 

The AHA survey data provided comparative nurse staffing data that can be 

computed to provide total nurse hours per APD. The RN hours per APD can also be 

generated from the same AHA data set. As the AHA database depends on voluntary 

submission of data, findings may be limited due to missing data elements. Using the 2006 

AHA data file (American Hospital Association, 2006) of 6,346 hospitals, staffing 

variables were calculated for comparison. RN hours per APD were higher in the AHA 

data (M = 7.22; SD = 17.55). Nurse staff hours per APD were higher using the AHA data 

(M = 8.82; SD = 23.28). Total hospital hours per APD were higher using the AHA data 

(M = 32.25; SD = 83.67). 
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 In addition, previous research literature provided comparison data related to 

nurse staffing. An ANA study (American Nurses Association, 2000) provided a large 

comparison group of hospitals, where nurse hours and RN hours per patient day were 

calculated. The results were RN hours per patient day at a mean of 6.62 hours and total 

licensed nurse hours (RN and LPN) at a mean of 8.63 hours. In comparison to study data, 

RN hours per adjusted inpatient admission was slightly lower in the ANA study, while 

total licensed nurse hours were higher in the ANA study by 0.72 hours per adjusted 

inpatient day. 

Needleman and colleagues (Needleman, Buerhaus, Mattke, Stewart, & 

Zelevinsky, 2002a) reported the mean hours of care by licensed nurses per day to be 9.0, 

generated from administrative data in 1997. This finding is also higher than the study 

result of 7.91 nurse staff hours per APD. 

Using the HCUP-NIS in 1996, Kovner and colleagues (Kovner, Jones, Zhan, 

Gergen, & Basu, 2002)  provided comparison data on RN hours per adjusted inpatient 

day, with a mean of 6.56 hours. An additional mean of 0.97  LPN hours per adjusted 

inpatient day was provided. The RN hours per adjusted inpatient day were comparable to 

study data. 

In summary, there was variation in the reported literature and the sample derived 

for this research. In some cases, RN or nurse hours per APD were higher and in other 

cases lower. No conclusions can be reached given the inconsistencies. Also, as noted in 

other studies, there is significant variability in hospital characteristics, which makes 

comparison difficult and unreliable when making management decisions.  
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Summary of Findings Compared to Current Literature 

Research Question One 

 Hospital characteristics revealed both similarities and differences between the 

magnet and non-magnet hospital groups. Non-magnet hospitals tended to be smaller than 

magnet hospitals. Nearly all of the magnet hospitals were considered urban.  Both groups 

had the majority of hospitals classified as government or private. Non-magnet hospitals 

were mostly nonteaching, while magnet hospitals were mostly teaching hospitals. Both 

groups had more hospitals located in the Midwest and South regions. Given the 

differences in group size, this comparison between hospital characteristics has limited 

usefulness.   

 The magnet hospitals had higher mean scores on all staffing measures. These 

measures included FTEs per bed, RN hours per APD, nurse staff hours per APD, and 

hospital staff hours per APD. 

 Variation was found in relation to the PSI rates between magnet and non-magnet 

hospitals. Magnet hospitals had higher rates of complications on three of the PSIs, while 

non-magnet hospitals had higher rates with two of the PSIs.  

One study by Aiken and colleagues (Aiken, Havens, & Sloane, 2000) provided 

some hospital characteristic data that can be used for comparative purposes. In this study, 

seven original magnet hospitals were compared to 13 ANCC designated Magnet® 

hospitals. The ANCC Magnet® hospitals were larger (Mean # beds = 457) compared to 

the original magnet hospitals (Mean # beds = 398). A total of 71% of hospitals were 

teaching, while only 31% of the original magnet hospitals were designated as teaching.  
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These findings support the research finding that ANCC Magnet® hospitals were larger in 

bed size and mostly designated as teaching hospitals. 

Not many of the available magnet studies reported hospital characteristics or 

staffing, nor were comparison groups of non-magnet hospitals included. No comparisons 

were found between magnet and non-magnet designated hospitals related to PSI rates. 

Thus, comparison of results with past research was limited. 

 

Research Question Two 

 The research findings were varied and included that non-magnet hospitals had 

higher risk-adjusted PSI rates for death among surgical inpatients with serious treatable 

complications and postoperative sepsis. Magnet hospitals had higher risk-adjusted PSI 

rates for postoperative respiratory failure and postoperative DVT/PE and a similar rate of 

decubitus ulcer when compared to non-magnet hospitals. When tested for significance, 

magnet hospitals had a significantly higher rate of postoperative DVT/PE and a 

significantly lower rate of death among surgical inpatients. Table 5.2 compares the total 

sample, magnet and non-magnet risk-adjusted PSI rates per 1,000 to the 2005 HCUP-NIS 

sample (Agency for Healthcare Research and Quality, n.d., National Quality Indicators -

2005 National Statistics). The total sample had higher risk-adjusted rates of death among 

surgical inpatients and postoperative sepsis than the 2005 HCUP-NIS sample. Lower 

rates per 1,000 discharges were found in the sample PSIs of decubitus ulcer, 

postoperative respiratory failure, and postoperative DVT/PE when compared to the 2005 

HCUP-NIS sample. In relation to the magnet group, the rate per 1,000 discharges was 
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lower than the HCUP-NIS comparison for decubitus ulcer, postoperative respiratory 

failure and posoperative sepsis. The non-magnet group had lower rates per 1,000 

discharges than the HCUP-NIS comparison on the PSIs of decubitus ulcer, postoperative 

respiratory failure, and postoperative DVT/PE. Again, sample size variation limited this 

finding. 

 

Table 5.2  Total Sample, Magnet, Non-Magnet and National Comparison Rate of PSIs 
per 1,000 Discharges 
 

2006 HCUP-NIS   
PSI Total 

Sample 
Magnet Non-Magnet 2005 HCUP-

NIS Sample* 
Decubitus Ulcer 21.06 21.19 21.06 24.10 
Death among 
surgical inpatients  

141.49 125.01 142.46 120.44 

Postoperative 
respiratory failure 

7.01 8.48 6.93 10.87 

Postoperative 
DVT/PE 

8.40 11.97 8.22 10.70 

Postoperative 
sepsis 

14.18 12.74 14.27 13.67 

*(Agency for Healthcare Research and Quality, n.d., National Quality Indicators -2005 
National Statistics) 

 

No studies were found comparing the risk-adjusted PSI rates in magnet and non-

magnet hospitals. However, some literature provided data on PSI rates that can be 

compared to the rates generated for this study.   

In a recent study, Rivard and colleagues (Rivard, et al., 2008) provided data 

comparisons for four of the study variables PSIs, specifically the PSI rate per 1000 

discharges, decubitus ulcer (15.41), postoperative respiratory failure (3.43), postoperative 
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DVT/PE (12.98), and postoperative sepsis (6.13). With the exception of postoperative 

DVT/PE, these previously reported PSI rates were lower than the study’s magnet, non-

magnet, and total group means for the same PSIs. The study data were collected from 

2001 data in a Veterans Health Administration facility, which may contribute to the 

differences found among the PSI rates.   

Researchers (Aiken, Sloane, & Lake, 1997; Aiken, Sloane, Lake, Sochalski, & 

Weber, 1999) compared differences in 30-day mortality (n = 40 units and n = 20 

hospitals) with care in dedicated AIDS units, scattered bed units with and without 

dedicated AIDS units, and in magnet hospitals. Lower mortality was found in magnet 

hospitals by a factor of 0.40 than patients in conventional scattered-bed units. If 

compared to the results of this study, specifically, the PSI of death among surgical 

inpatients, the risk-adjusted rate for death among surgical inpatients was significantly 

lower in magnet hospitals than non-magnet hospitals. Comparisons on these two distinct 

measures, both of which measure some form of mortality, cannot lead to any conclusions 

related to lower mortality in magnet versus non-magnet hospitals. 

Stone and colleagues (Stone, et al., 2007) studied central line associated 

bloodstream infections, ventilator-associated pneumonia, catheter-associated urinary tract 

infections, 30-day mortality and decubiti. No relationship was found among any of these 

outcome measures and magnet designation. When compared to the study variables of 

postoperative sepsis and decubitus ulcer, the magnet group had a lower risk-adjusted 

score on postoperative sepsis and a slightly higher risk-adjusted score on decubitus ulcer. 

However, the MANCOVA analysis did not support a difference in the mean score of the 
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two groups in the multivariate test or univariate test, revealing a consistent finding with 

Stone and colleagues. 

No conclusions can be reached given the different findings in the available 

research, since variables were measured differently. Some measures were similar but not 

measured using the risk-adjusted PSIs as were used in the current study. In addition, 

comparisons using the PSIs were not available for magnet and non-magnet hospitals. 

This study demonstrated variability in the findings, with magnet hospitals higher on three 

of the PSI rates and non-magnet hospitals higher on two of the PSI rates. 

 

Research Question Three 

 The study findings support a significant difference in nurse staff hours and RN 

hours per APD between the two groups of hospitals. Magnet hospitals had significantly 

higher nurse staff hours and RN staff hours per APD.   

In much of the research on magnet hospitals beginning in the early 1980s, no 

measure for nurse or RN staffing was collected, or the staffing measures collected were 

not consistent; however, in 1994, a study focused on Medicare mortality in magnet and 

non-magnet control hospitals collected a measure of nurse staffing. Aiken and colleagues 

(Aiken, Smith, & Lake, 1994) found the mean number of RNs per average daily census 

(ADC) was significantly higher in the magnet group (M = 1.569) than the control group 

(M = 1.216) at p < .01, which can be compared as a measure of RN staffing similar to this 

study finding. Caution must be taken when comparing results given that the staffing 
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measures were different, one using a denominator of average daily census and one using 

a denominator of APDs. 

Aiken and colleagues (Aiken, Havens, & Sloane, 2000) compared nurse staffing 

in a group of original magnet hospitals (n = 13) with ANCC Magnet® designated 

hospitals (n = 7). Using data from two sources, these researchers presented data to 

support a significantly higher ratio of RNs to patients in ANCC Magnet® hospitals. 

ANCC  Magnet® hospitals employed 190 FTEs of RNs per 100 patients, while the 

original magnet hospitals employed 128 nurses per 100 patients. Although Aiken’s study 

compared two groups of magnet hospitals, their findings were consistent with this study’s 

results that nurse and RN staffing were higher in ANCC Magnet® hospitals. Again, the 

measures to assess volume were different measures, thus the comparison is limited. 

Kramer and Schmalenburg (1988a) reported some nurse staffing variables from a 

study including 16 AAN magnet hospitals. Researchers reported a range of 190 to 779 

total RN full-time equivalents per hospital and RNs per occupied patient bed ranging 

from 1.0 to 1.9. No mean or standard deviation scores were reported, making this 

measure inadequate for comparison to the current study. 

In summary, limited data were available to compare nurse staffing in magnet and 

non-magnet hospitals, and the measurement definitions and staffing variables lacked 

consistency, limiting comparisons between studies. Only the first comparison (Aiken, 

Smith, & Lake, 1994) presented data supporting a significant difference in staffing levels 

in magnet versus non-magnet hospitals. Magnet hospitals were found to have 

significantly higher RNs per average daily census. This finding was comparable to the 
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results of this study, where the magnet hospital group had significantly higher RN hours 

per APD. 

 

Research Question Four 

 A number of variables were included in the correlational analysis to assess for 

relationships among the organizational characteristic variables and the five PSIs. These 

variables included number of discharges, number of APDs, RN hours per APD, nurse 

staff hours per APD, number of operated beds, risk-adjusted rate for decubitus ulcers, 

risk-adjusted rate for death among surgical inpatients with serious treatable 

complications, risk-adjusted rate for postoperative respiratory failure, risk-adjusted rate 

for postoperative DVT/PE, and the risk-adjusted rate for postoperative sepsis. 

Correlational coefficients were near zero or weak with the exception of those measuring 

volume, size or staffing, which would be expected to be highly correlated, as described in 

Chapter Four.   

 Miller and colleagues (Miller, Elixhauser, Zhan, & Meyer, 2001) found a number 

of characteristics associated with PSI events in a large New York State Inpatient 

Database from 1997. PSIs were found to be associated with hospitals performing more 

surgery (p < .001) and hospitals with a higher percentage of intensive care beds (p < 

.001). There was also an increase in PSIs related to not-for-profit status, major teaching 

status, urban location, and higher number of hospital beds. Bed size is a comparable 

variable with the current study, where number of operated beds had weak but significant 

positive correlations with all of the study PSIs except death among surgical inpatients 
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with serious treatable complications, indicating that as the number of operated beds 

increased, so did the rate of PSIs. 

  

Research Question Five 

 The MANCOVA analysis included the independent variable of magnet status, the 

dependent variables of the five risk-adjusted PSI rates, and the covariates of RN staff 

hours per APD, and the number of operated beds, which were included based on past 

research and to reduce the error term. The data did not support a conclusion that the 

means of the two groups differed based on magnet status, while controlling for the two 

covariates included in the analysis. 

 No published data were available for comparison on the main independent 

variable, magnet designation. Some data were present to compare with the covariates of 

nurse staffing or other hospital characteristics that were not used in this exploratory 

study. 

Vartak and colleagues (Vartak, Ward, & Vaughn, 2008) used the 2003 HCUP-

NIS to perform bivariate and multivariate analyses of several postoperative PSIs in 

relation to hospital teaching status. In bivariate models, major teaching hospitals had 

higher rates of all PSIs except for postoperative hip fracture. In the multivariate model, 

three of the PSIs were no longer significant in relation to teaching status after adjusting 

for hospital or patient characteristics. Teaching status was not used in this study’s 

multivariate model due to its nominal level of measurement. 
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 Stone and colleagues (Stone, et al., 2007) reported findings that higher nurse 

staffing resulted in lower incidence of central line associated bloodstream infections, 

ventilator-associated pneumonia, 30-day mortality, and decubiti (p  ≤ 0.05). RN hours per 

APD were found to be significantly related to the newly created dependent variable of the 

combined PSIs in this study, which can be compared to the associations between staffing 

and adverse complications; the univariate analysis in the current study was significant 

between RN hours per APD day and the PSI, death among surgical inpatients. 

A number of similar research studies provided comparative data on nurse staffing 

and patient adverse events. Aydin and colleagues (Aydin, et al., 2004) found RN care 

hours  to be significantly related to both falls and pressure ulcers. Needleman and 

colleagues (Needleman, Buerhaus, Mattke, Stewart, & Zelevinsky, 2002a) found a higher 

proportion of RN hours associated with shorter lengths of stay, lower rates of UTI, and 

lower rates of pneumonia, shock or cardiac arrest, and failure to rescue, while Halm 

(Halm, et al., 2005) had similar findings. Kovner and Gergen (1998) found a significant 

inverse relationship between full-time equivalent RNs per adjusted inpatient day 

(RN/APD) and UTIs, pneumonia and thrombosis after major surgery. Flood and Diers 

(1988) found lower staffing levels associated with higher rates of general infections and 

UTIs. McGillis and colleagues (McGillis Hall, Doran, & Pink, 2004) found a higher 

proportion of professional nurses in the staff mix associated with lower rates of 

medication errors and wound infections. Lichtig and colleagues (Lichtig, Knauf, & 

Milholland, 1999) found nursing skill mix to be related to lower rates of pressure ulcers, 

pneumonia, postoperative infections, and UTIs. Blegen and colleagues (Blegen, Goode, 
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& Reed, 1998)  found higher RN skill mix associated with lower incidence of adverse 

occurrences on inpatient units and total hours of care associated with rates of decubiti, 

complaints, and mortality. Aiken and colleagues (Aiken, Clarke, Sloane, Sochalski, & 

Silber, 2002) reported a higher odds by 7% of failure to rescue with each additional 

patient per nurse. Data were contradictory in relation to the development of thrombus and 

nurse staffing. Kovner and Gergen (1998) found a significant inverse relationship 

between RN FTEs per adjusted inpatient day and thrombosis while no significant 

realtionship was found in a subsequent study between nurse staffing and DVTs or PEs 

(Kovner, Jones, Zhan, Gergen, & Basu, 2002). In a number of studies, an association 

between nurse staffing mix and the development of decubitus ulcers was found 

(American Nurses Association, 2000; Blegen, Goode, & Reed, 1998; Lichtig, Knauf, & 

Milholland, 1999). These studies supported the findings from the current study 

demonstrating that higher staffing levels were associated with lower adverse 

complications; however, the current study only demonstrated a significant finding 

between RN staff hours and the combined dependent variable from the five selected PSIs, 

and in the univariate analysis with death among surgical inpatients. 

In multiple systematic reviews, nurse staffing was associated with adverse events. 

Kane and colleagues (Kane, Shamliyan, Mueller, Duval, & Wilt, March, 2007) found that 

the RN nurse-patient ratios were associated with hospital-related mortality, failure to 

rescue, complications, pulmonary failure, hospital-acquired infections, length of stay and 

the need for resuscitation. Lang and colleagues (Lang, Hodge, Olson, Romano, & 

Kravitz, 2004) found workload and skill mix associated with nonfatal adverse events and 
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workload associated with medication errors. Seago (Seago, 2001) found nurse-patient 

ratios were associated with length of stay, nosocomial infections, and pressure ulcers. 

These findings are also consistent with the finding that RN hours per APD were 

significantly related to the combined DV generated in the multivariate analysis; and one 

significant finding with death among surgical inpatients in the univariate analysis. 

Wan (1992) studied ten hospital characteristics in relation to outcomes, finding 

limited relationships with adverse patient outcomes. Other studies demonstrated hospital 

characteristics such as ownership, bed size, financial status and geographic location may 

or may not have a relationship with mortality  (Al-Haider & Wan, 1992; Hartz, et al., 

1989). Al-Heider and Wan (1992) found that the relationship of hospital size and 

specialization on mortality did not hold up when other variables were controlled. As 

indicated in prior research, the data regarding the relationship between hospital 

characteristics and patient outcomes provided inconsistent results under analysis. 

 Most research findings supported a relationship between higher nurse staffing and 

lower rates of adverse complications. Findings in relation to hospital characteristics, such 

as bed size were inconsistent. Published data on magnet versus nonmagnet hospitals in 

relation to PSIs were not available for comparison. 

 

Study Strengths and Limitations 

 The strengths of this research included the use of a large, nationally representative 

sample derived from an administrative database (HCUP-NIS) that provided this 

researcher with access to approximaely 1,000 community hospitals and approximately 8 
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million discharge patients within the U.S. in 2006. The HCUP-NIS is a stratified random 

sample derived from a much larger data set, the SID in a methodologically sound design 

derived by the AHRQ. The risk-adjustment to control for comorbidities and patient 

variances was applied using established comorbidity-adjustment methodology software 

developed by Elixhauser and colleagues (Elixhauser, Steiner, Harris, & Coffey, 1998). 

Once the risk-adjustment PSI software was applied, hospital-level PSIs were simply  

derived, allowing for the use of risk-adjusted, preventable adverse event data in the form 

of the AHRQ’s state-of-the-art PSIs. 

The HCUP-NIS hospital-level data were intended to readily link with the 

AHA/SID data, providing a number of organizational characteristic variables available 

for analysis at the hospital-level, including staffing measures. In summary, the HCUP-

NIS data and data use tools were convenient, low cost, and readily accessible, requiring 

less time and resources than primary data collection methodology.   

 The HCUP-NIS data set was mainly used to derive postoperative PSIs, which are 

more amenable to coding (Rosen, et al., 2005), therefore more likely to be detected in the 

data analysis. Using mainly postoperative PSIs strengthens the research findings. 

However, a total of 20 provider-level PSIs are available and used to detect preventable 

adverse complications that have extensive validity and reliability testing (Agency for 

Healthcare Research and Quality, 2001). 

 HCUP-NIS data are available since 1988, which allows for trending over time. 

This factor increases the utility of the data set for research purposes and comparison of 

data over multiple years. 
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Donabedian’s quality assessment framework was a good selection, given the 

study’s methodology and variable selection. Two of the three main elements, structure 

and outcomes were tested using numerous study variables. Process was the one element 

not utilized within this study and was related to the use of an administrative database 

which was not amenable to a methodologic approach using retrospective data. 

Using magnet designation alone was not deemed sufficient to consider as an 

organizational characteristic related to improved PSI rates, thus other organizational 

characteristics (covariates) were considered along with magnet status. This research 

approach was utilized to strengthen the methodology and research findings and reduce 

the error term.  

As with any research using a secondary data set, these research findings have 

limitations. Administrative data sets are criticized for timeliness (Rantz & Connolly, 

2004)  as can be seen in that the 2006 data set was the most current data set available for 

the analysis at the time of this research. The available data only represented 38 states, 

which limited findings to only those states participating in the HCUP. Additionally, not 

all data elements are uniformly coded and available across all states (Agency for 

Healthcare Research and Quality, 2008b). For example, not all states report age, race, or 

require the reporting of “E codes” (external cause of injury code) or codes related to 

conditions present on admission.   

 Hospitals reporting to HCUP and within the sample may be community hospitals 

open during any part of the year to be included in the data. Not all hospitals, even within 

HCUP participating states, are represented such as Veterans Hospitals and other federal 
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facilities. These hospitals serve a niche population that may not be generalizable; 

therefore, these conditions may limit the study findings.   

The HCUP-NIS data were only as precise as the documentation found within 

discharge records to be coded by trained medical coders. Lower quality documentation 

and coding could lead to lower complication rates being derived from the data, thus 

producing a picture of lower adverse events and leading to an assumption of higher 

quality and safety. Missing data elements existed which can compromise the quality of 

the data and were described in Chapter 4. Additionally, there are limited codes within the 

ICD-9-CM Coding book for application to discharge records. Finally codes change every 

October with new codes being introduced annually (Agency for Healthcare Research and 

Quality, 2008b), which may limit data comparisons over time. As the PSIs were derived 

from administrative data, the data and findings may be limited due to coding 

discrepancies and accuracy from each hospital.   

 A number of hospitals were missing data on one or more of the risk-adjusted PSI 

rates, reducing the available sample of hospitals for the MANCOVA analysis to 575 

hospitals, with only 38 magnet hospitals. Missing PSI data limited study findings. 

 A major limitation with the use of PSI rates is the lack of coding for conditions 

present on admission. Only two states have collected these data for over a decade, New 

York and California, with the California data having higher reliability (Houchens, 

Elixhauser, & Romano, 2008). The data used in this research did not reflect conditions 

coded as present on admission; therefore, it is difficult to determine inpatient quality of 
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nursing care in relation to preventable complications versus those conditions that were 

actually present on admission.  

Within the HCUP-NIS, there were limitations for 2006  data as it applied to the 

state of Massachusetts (Agency for Healthcare Research and Quality, 2008b). Fourth 

quarter data from Massachusetts hospitals were unavailable and required adjustment to 

account for the missing quarter. 

 The AHA data contained data elements related to nurse staffing; however, data 

were unavailable related to other nursing characteristics such as length of time as a nurse, 

length of employment, education level, or specialty certification. Evidence exists to link 

some of these nursing characteristics to improved patient outcomes (Aiken, Clarke, 

Cheung, Sloane, & Silber, 2003); therefore, the availability of these data might increase 

the value of the findings. Additionally, the AHA data are voluntarily submitted and may 

be inaccurate or incomplete (Jiang, Stocks, & Wong, 2006), resulting in a possible study 

limitation. 

 The available magnet data from the ANCC Magnet® website had limitations. 

First, only the years of recognition and re-recognition were available. No data regarding 

the month of the year for recognition or for the loss of recognition were available. Also, 

no scoring data of facilities were available or data related to quality or safety measures in 

recognized hospitals. The limitation is thus in the outcome of either magnet designated or 

not. One does not know whether nondesignated facilities are within the application 

process, have tried and failed or have never considered the Magnet® designation process 

offered by ANCC. 
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 The AHRQ’s PSI risk-adjusted rates were used as a measure of health care safety 

and quality. This study reviewed only five negative patient outcomes as the dependent 

variables. Other outcome variables might enhance the study; however, variables such as 

functional status at discharge and patient satisfaction were not available in an 

administrative data set. Certainly, there are other patient-level and hospital-level variables 

that may impact health care safety and quality, which could be included in future studies. 

Related to the research design perspective, data related to the process of care were 

not available due to the use of a set of secondary data. Inclusion of data related to the 

process of care by nurses and clinicians would need to be obtained with a concurrent 

research design or by using other elements of documentation within the discharge 

records. Including elements of process might strengthen study results. Additionally, the 

study design only incorporated one year of data, which was a possible limitation of the 

design. A longitudinal analysis might contribute stonger evidence upon which to make 

management decisions. 

The unequal group size and small magnet group size were considerable 

limitations of this study and limited the power. A decision was made not to adjust for 

differences in group size due to the magnet sample being reflective of the percent of 

magnet hospitals designated across the nation and the desire to provide data that precisely 

reflected the two groups on the PSIs. The low power resulted from the small sample size 

in the magnet hospital group, which limits the usefulness and generalizability of the 

findings. 
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In relation to the magnet hospital group, hospitals were located in only 21 of the 

HCUP-NIS states when the data sets were linked, leaving an additional 14 states used in 

the sample with no identified magnet hospitals. The states of Texas and Illinois had four 

magnet hospitals each, which was a higher number than any other states.  The limited 

number of states where magnet hospitals were located may contribute to some sampling 

bias.    

The correlations between hospital characteristics and the dependent variables 

(PSIs) demonstrated little to no relationships. Two covariates were selected based on the 

literature; however, the MANCOVA analysis could have been performed using only the 

main independent variable of magnet status. Future research may help to identify stronger 

relationships with organizational characteristics and better selection of covariates for 

analysis. 

In performing the MANCOVA, approximately 20 multivariate outliers were 

identified but not altered or deleted, as they represented real data from the sample 

hospitals. The handling of these data may contribute to study limitations. 

 

Implications for Nursing Practice 

 Additional research is needed to address the current gaps that exist in identifying 

relationships between organizational characteristics and better quality and safety. This 

study provided descriptive data on the two hospital groups, including those related to 

organizational characteristics, staffing measures, and preventable adverse event rates.  

This study provided additional evidence related to patient outcomes. Little current 
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evidence was found in nursing literature related to AHRQ’s PSIs. Additionally, this 

research contributed to the limited findings from studies relating magnet status with 

patient outcomes. As noted earlier by McClure and Hinshaw (2002), outcomes such as 

post-surgical pneumonia, urinary tract infections, patient falls, and decubitus ulcers have 

not been compared between magnet and non-magnet designated facilities. This research 

served to support this recommendation. 

 Research supporting improvements in patient quality and safety fundamentally 

serve our patients and our nation. There is a nationally recognized need to improve health 

care quality and safety. This future research agenda is symbiotic with the goals of the 

Agency for Healthcare Research and Quality, whose agenda is to improve the health care 

of our nation. Nurse leaders are in the best positions to push the quality and safety 

agendas in every hospital in the U.S. Nurse leaders need to be knowledgeable regarding 

safety culture and practices, as well as have important data regarding safety outcomes in 

their respective hospitals. Strategies for improvement need to be evidence-based, using 

excellent publications such as the handbook edited by Hughes at AHRQ (Patient safety 

and quality: An evidence-based handbook for nurses, 2008). Finally, nurse leaders must 

interpret data and ensure success in achieving higher quality and safer patient outcomes.  

 Magnet research was initiatied during a severe nursing shortage in order to 

identify factors that attracted and retained nurses. The program developed into a 

framework with 14 forces to guide the organizational structure of nursing environments. 

Given the original intent and much of the early research, the emphasis was on factors 

associated with nurses’ perceptions of their work environments. Little emphasis was 
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placed on patient outcomes, programatically or in research studies. The limited finding 

from past research and the results of this research have implications that support the 

direction taken by the leaders of the ANCC Magnet Recognition Program®. The new 

direction (American Nurses Credentialing Center, 2008b) that ANCC is taking in regard 

to magnet designation is to include quality data that will be compared to empirical 

benchmarks. This new direction is encouraging and supports improvements for patients, 

such as those that have been supported and are evidence-based for nurses. 

This research has leadership and policy implications.  RN staffing was related to 

the five selected PSIs. Evidence was present in a number of national studies that 

associated higher RN and nurse staffing measured in a number of ways with lower 

adverse events. This study also supported some impact between nurse staffing and the 

preventable adverse events used in the study. The goals of hospital leaders and 

government policy makers are synonymous in regard to the desire for higher quality 

health care with less preventable complications. Further exploration using the same 

measures of nurse staffing will help leaders and policy makers to make progress on 

defining the necessary nurse-to-patient ratios to maximize quality while still controlling 

cost. 

 Higher rates of adverse events cost real dollars to hospitals and payers that are 

unnecessary and cause real pain and suffering to patients. Determining factors where the 

rate of adverse events is lower is an important and timely research agenda, again 

providing support for the current research.  
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 The finding related to magnet hospitals having higher staffing scores across four 

staffing measures demonstrates commitment to staff and quality in those hospitals. The 

increased staffing must translate to improvements in quality and safety, as indicated by 

data assessed from appropriate quality measures, if hospitals are going to be able to 

justify the expense of higher staffing levels in the future.        

 

Recommendations for Future Research 

 The growing national interest in health care quality and safety will serve to direct 

a strong research agenda in nursing and health care related to the reduction of adverse 

events during hospitalization, improvements in quality outcomes, and a reduction in 

overall health care expenditures. Future research should build on these findings, address 

limitations found within this study, and possibly go beyond the five outcomes of this 

study to include an analysis of secondary data for all 20 of the provider-level PSIs.   

The PSIs reflect care of multiple disciplines, not just nursing. In the future, 

measures need to be developed that are discipline-specific. Research will be required to 

determine the appropriate measures and to test them with robust analyses in a variety of 

settings over time.     

 In addition, future research should include primary data collection to facilitate the 

collection of data elements related to nursing care process that are timely and contribute 

to better outcomes and overcome the limitations of using secondary data, including those 

of timeliness and accuracy. The process of care, as an important element in Donabedian’s 

framework and in producing positive outcomes for patients, has been overlooked in many 
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study designs. The exclusion of data collection on the process of care may be a result of 

the time or expense required for data collection; however, the process of care and its 

relationship to patient outcomes needs research focus. A study designed to combine the 

use of secondary data with primary data collection on process of care indicators is 

needed.   

A study to determine stronger relationships between hospital characteristics and 

the PSIs is needed. The organizational characteristics included in this study revealed 

correlations that were near zero or weak in relation to the selected PSIs. 

A multivariate analysis of variance (MANOVA), without the covariates, could be 

done. Such a study would need to identify a larger group of magnet hospitals for 

inclusion in the study so that power and generalizability would be improved.  

A study including only the HCUP-SID hospitals in New York and California 

would allow researchers to include codes for conditions “present on admission” (POA), 

since both of these states have collected these data for over a decade. The PSI rates would 

then have the potential for increased accuracy in regard to conditions that are preventable 

based on the quality of nursing care. A recent study indicated numerous problems with 

the current PSIs that lack “present on admission” coding  (Houchens, Elixhauser, & 

Romano, 2008). This finding was especially apparent with the PSI rates of decubitus 

ulcers and DVT/PE, where up to 89% of these conditions were found to be POA and not 

related to the quality of nursing care. Again, the size of the magnet group would be a 

potential limitation of such a study. 
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 A study involving the use of the SID, which contains about 90% of U.S. 

discharges, would give researchers a larger hospital base and the potential for a larger 

group of magnet designated hospitals. From performing the magnet linkage in the 

AHA/SID crosswalk file, approximately 190 magnet hospitals were identified. Using the 

SID has the potential to address this study’s limitations related to the magnet group size 

and power.    

Studying magnet and non-magnet hospitals over a number of years is a potential 

research strategy that could lead to more evidence of magnet designation’s impact on 

patient outcomes. Also, this approach could address one of the limitations of this study. 

Future availability of publicly available magnet scoring on each of the five model 

elements would support more targeted research. Nursing and programs recognizing 

nursing excellence need to be directly related to better patient outcomes.   

 Certainly a number of organizational characteristics were included in this study. 

Other organizational characteristics need to analyzed in the future, including more 

specific data on the educational preparation and specialty certification of nurses 

providing care to patients across the nation. How nurses contribute to a safer health care 

environment needs to be identified to support solid, evidence-based stategies by nurse 

executives and nursing professional practice groups.    

 

Conclusion 

 Although the results of this study did not support the conclusion that the magnet 

designated hospitals differed from the non-magnet hospitals on the five selected PSIs, 
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while controlling for RN staff hours and the number of operated beds, this research is 

important and helped fill a critical gap related to magnet status and patient outcomes, 

specifically preventable adverse events.  The sample was derived from a large nationally 

representative sample, and the research methodology used the AHRQ’s PSIs which have 

established validity and reliability. The non-significant finding may be reflective of the 

general hospital population’s patient safety outcomes, the result of a limited magnet 

sample, the outcome measures studied, or an indication of the primary focus of  ANCC’s  

Magnet Program® over the past 15 years. More research is needed with a larger sample of 

magnet designated hospitals, higher number of PSIs included in studies, identification of 

other related organizational characteristics, or the use of other identified quality 

measures. 

The new direction that ANCC has adopted for Magnet® recognition to include 

empirical benchmarks related to quality and safety will clearly help guide strategies and 

goals for hospitals that want to attain or be re-recognized as magnet facilities and thus 

help to improve paitent outcomes across the nation in relation to magnet designation. 

ANCC Magnet Program® leaders and magnet hospital CNEs need to work 

collaboratively to ensure that national benchmarks are established, the best available 

evidence for improved outcomes is implemented, and the goal to improve outcomes for 

patients is realized. Research findings in Chapter Two supported magnet designation as 

an evidence-based program that, when put into place in acute hospitals, was related to 

better work environments and satisfaction for nurses. The opportunity exists that when an 
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increased emphasis is placed on patient outcome measures, hospitals seeking ANCC 

Magnet® designation collectively will demonstrate better patient outcomes. 

CNEs need evidence upon which to base sound management decisions. 

Preventing hospital-acquired complications of care is a major work focus for nurse 

leaders. The impact of nurse staffing, skill mix, and other organizational characteristics, 

such as magnet, need thoughtful consideration and planning to ensure that capital and 

fiscal resources are put to best use for patients and the health care workers who provide 

care daily across the nation. The limited focus on outcomes in past research findings and 

the findings from this study create research opportunities to provide CNEs with evidence 

that supports magnet designation’s relationship to better quality and safety outcomes for 

patients.    
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Appendix A 

 
Table A1  Nursing-Sensitive Evidence for Five Provider-Level PSIs 
 
PSI 
Number 

Provider-level, 
Patient Safety 
Indicators 

Related Variables Published Works 

3 Decubitus ulcer Decubitus ulcer and nurse 
staffing 
 
Decubitus ulcer and nurse 
staffing and RN skill mix 
 
Pressure ulcers and 
nursing skill mix 
 
Decubitus ulcer and total 
hours of care 
 
Pressure ulcers and 
aspects of nursing practice 
 
Decubitus ulcer and RN 
staffing 
 
Decubitus ulcer and nurse 
staffing 
 
Decubitus ulcer and 
staffing  
 
Pressure ulcers and 
nursing skill mix 
 
 
Pressure ulcers and RN 
care hours 

National Quality 
Forum, 2008 
 
American Nurses 
Association, 1995, 2000 
 
Lichtig, Knauf & 
Milholland, 1999 
 
Blegen, Goode, & Reed, 
1998 
 
White & McGillis Hall, 
2003 
 
Mark, Harless & Xu, 
2004 
 
Stone, et al., 2007 
 
 
McDonald, et al., 2002 
 
 
Needleman, Buerhaus, 
Mattke, Stewart & 
Zelevinsky, 2001 
 
Aydin, et al., 2004 

4 Failure to rescue 
(now death among 
surgical inpatients 

Mortality and magnet 
status 
 

Aiken, Smith & Lake, 
1994 
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PSI 
Number 

Provider-level, 
Patient Safety 
Indicators 

Related Variables Published Works 

with serious 
treatable 
complications) 

Death among surgical 
inpatients and nurse 
staffing 
 
Inpatient death and nurse 
staffing 
 
Death and % of RN nurse 
staffing 
 
Death and nurse staffing 
 
 
 
Failure to rescue and 
nurse staffing 
 
Failure to rescue and RN 
nurse-patient ratios 
 
Failure to rescue and 
proportion of RN hours  
 
Failure to rescue and 
nurses’ rating of staffing 
 
Failure to rescue and skill 
mix of RNs 
 
 
Failure to rescue and 
nurse staffing 
 
Failure to rescue and 
staffing 
 
Failure to rescue and 
ratios of RNs to beds 

National Quality 
Forum, 2008 
 
 
American Nurses 
Association, 1995 
 
Hartz, et al., 1989 
 
 
Tourangeau, 
Giovannetri, Tu & 
Wood, 2002 
 
Needleman, et al., 
2002a, 2002b 
 
Kane, et al., 2007 
 
 
Needleman, et al., 
2002a 
 
Aiken, et al., 2001 
 
 
Lang, Hodge, Olson, 
Romano, & Kravitz, 
2004 
 
Aiken, Clarke, Sloane, 
Sochalski & Silber, 2002 
 
McDonald, et al., 2002 
 
 
Silber, Rosenbaum & 
Ross, 1995 
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PSI 
Number 

Provider-level, 
Patient Safety 
Indicators 

Related Variables Published Works 

11 Postoperative 
respiratory failure 

Pulmonary compromise 
after surgery and nurse 
staffing 
Pulmonary failure and RN 
nurse-patient ratios 
 
Postoperative respiratory 
failure and staffing 

Kovner & Gergen, 1998 
 
 
Kane, et al., 2007 
 
 
McDonald, et al., 2002 

12 Postoperative 
pulmonary 
embolism or deep 
vein thrombosis 

Thrombosis and nurse 
staffing 
 
Postoperative DVT/PE and 
staffing 
 
Postoperative DVT/PE and 
nurse staffing 

Kovner & Gergen, 1998 
 
 
McDonald, et al., 2002 
 
 
Needleman, Buerhaus, 
Mattke, Stewart & 
Zelevinsky, 2001 

13 Postoperative sepsis Inpatient postoperative 
infections and nurse 
staffing 
 
Hospital-acquired 
infections and nurse 
staffing 
 
Postoperative infection 
and nurse staffing and RN 
skill mix 

American Nurses 
Association, 1995 
 
 
Kane, et al., 2007 
 
 
 
American Nurses 
Association, 2000 
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Appendix B 

 
Table B1  Evidence Related to Organizational Structural Variables and Patient 
Outcomes 

 
Organizational Variables Related Patient Outcomes Published Works 

Ownership Significant increase in rate 
of PSI events in not-for- 
profit hospitals 
 
Adjusted mortality rates 
were significantly higher at 
for-profit and public 
hospitals. 
 
Not-for-profit hospitals had 
significantly lower 
postoperative pneumonia 
and pulmonary 
compromise than did for-
profit hospitals. 

Miller, Elixhauser, Zhan, & 
Meyer, 2001 
 
 
Hartz, et al., 1989 
 
 
 
 
Kovner & Gergen, 1998 

Teaching status Significant increase in rate 
of PSI events in teaching 
 
Higher observed PSI rates 
on 5 of 6 postoperative PSIs 
(PSI 8 is postoperative hip 
fracture) in major teaching 
hospitals before 
adjustment for hospital 
size, staffing, patient case 
mix and other risk factors.  
After adjustment, major 
teaching hospitals had 
higher odds of 
postoperative pulmonary 
embolism or deep vein 
thrombosis and 
postoperative sepsis, lower 
odds of postoperative 

Miller, Elixhauser, Zhan, & 
Meyer, 2001 
 
Vartak, Ward, & Vaughn, 
2008 
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Organizational Variables Related Patient Outcomes Published Works 
respiratory failure, and no 
difference for 
postoperative hip fracture, 
postoperative hematoma 
or hemorrhage, and 
postoperative physio-
metabolic derangement. 
Minor teaching hospitals 
not significantly different 
from nonteaching hospitals 
for any PSIs when hospital 
and patient variables were 
included.   
 
Major teaching status 
increased LOS for decubitus 
ulcer and had a small but 
significant positive 
relationship  
(p  <  .001) on cost for 5 
PSIs. 
 
The difference in mean risk-
adjusted 30-day mortality 
rates for teaching and 
community hospitals was 
not statistically significant 
at the .05 level. 
 
Private teaching hospitals 
had a significantly lower 
risk-adjusted mortality rate 
than private nonteaching 
hospitals. 
 
Teaching status not 
significantly associated with 
postoperative infection 
rates.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Rivard, et al., 2008 
 
 
 
 
 
 
 
Tourangeau & Tu, 2003 
 
 
 
 
 
 
Hartz, et al., 1989 
 
 
 
 
 
Lichtig, Knauf, & 
Milholland, 1999 

Location Significant increase in rate Miller, Elixhauser, Zhan, & 
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Organizational Variables Related Patient Outcomes Published Works 
of PSI events in urban 
hospitals 
Metropolitan locations 
increased cost for 2 PSIs 
 
Rural hospitals experienced 
higher mortality rates 
 
Hospitals in large urban 
areas had higher rates of 
pressure ulcers and UTIs 
and lower rates of 
pneumonia. 
 
The mortality rate of 
Medicare inpatients was 
positively associated with 
size of standard 
metropolitan statistical 
area, the percentage of the 
population that was 
unemployed, and the crude 
death rate for the 
community. 

Meyer, 2001 
 
Rivard, et al., 2008 
 
 
Allareddy & Konety, 2006; 
Baldwin et al., 2004 
 
Lichtig, Knauf, Milholland, 
1999 
 
 
 
 
Al-Haider and Wan, 1991 

Number of beds Significant increase in rate 
of PSI events with higher 
bed number 
 
Large hospitals had 
significantly lower UTI 
rates.  Large and medium 
size hospitals had higher 
pulmonary compromise 
rates than small hospitals. 

Miller, Elixhauser, Zhan, & 
Meyer, 2001 
 
 
Kovner & Gergen, 1998 

Percent of hospital beds in 
intensive care 

Significant association 
between PSI events and 
higher number of ICU beds 

Miller, Elixhauser, Zhan, & 
Meyer, 2001 

Inpatient surgical volume Significant association 
between PSI events and 
higher percent of inpatient 

Miller, Elixhauser, Zhan, & 
Meyer, 2001 
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Organizational Variables Related Patient Outcomes Published Works 
surgical procedures 
 
Relationship between 
procedure volume and 
surgical mortality 

 
 
Birkmeyer, et al., 2002; 
Dudley, Johansen, Brand, 
Rennie, & Milstein, 2000 

Number of diagnosis and 
procedure codes 

Significant association 
between PSI events and 
higher number of diagnosis 
and procedure codes on 
discharge records 

Miller, Elixhauser, Zhan, & 
Meyer, 2001 

General hospital 
characteristics 

Hospital characteristics had 
no relationship with 
mortality.   
 
Hospital characteristics had 
limited relationships with 
adverse outcomes, using 
explanatory variables of 
bed size, number of high 
technology services, case 
mix, severity of patients 
treated, ownership, 
average cost, technical 
efficiency, average LOS, 
market share, net profit 
and metropolitan size.  
Efficiency and average LOS 
are the only statistically 
significant factors that 
explain the variation in 
adverse outcomes. 
 
Differences in the incidence 
of hospital-reported, 
potential safety-related 
events across hospital 
strata were small and often 
not meaningful after age, 
sex, age-sex interactions, 
comorbidities, and the 

Rivard, et al., 2008 
 
 
 
Wan, 1992 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Romano, et al., 2003 
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Organizational Variables Related Patient Outcomes Published Works 
reason for admission was 
adjusted for.  For-profit had 
the lowest incidence of all 
OB indicators.  The 
difference across regions 
was very small.  Mortality-
related events differed 
minimally across control.  
Rural hospitals had the 
lowest incidence of most 
safety events, but highest 
incidence of anesthesia 
reactions and 
complications, accidental 
puncture or laceration, 
postoperative hip fracture 
and abdominopelvic wound 
dehiscence, and birth 
trauma.  Large hospitals 
had the highest incidence 
of most events, but low 
incidence of anesthesia 
reactions and 
complications, 
postoperative hip fracture 
and respiratory failure, and 
abdominopelvic wound 
dehiscence. 
 
Few of the hospital 
characteristics displayed a 
consistent relationship with 
the ratio of observed-to-
expected complication 
rates across risk pools.  Bed 
size, teaching status, and 
provision of open heart 
surgery had statistically 
significant relationships for 
most of the risk pools.  The 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Iezzoni, et al. 1994 
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Organizational Variables Related Patient Outcomes Published Works 
ratios of observed to 
expected complication 
rates were not statistically 
significant or consistently 
related to ownership, 
population density, 
occupancy rate, percentage 
of Medicare or Medicaid 
patients, percentage of 
minority patients, the 
presence of EDs, certified 
trauma centers, various 
specialized services, higher 
fraction of higher-trained 
nurses or physician board 
certification. 
 
Lower mortality was 
associated with higher 
average occupancy rates. 
 
Hospital characteristics 
were not significant 
predictors of a facility’s 
performance except for a 
few specific PSIs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Hartz, et al., 1989 
 
 
 
Rosen, et al., 2006 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Board Certified Physicians 
and physician credentialing 

Lower mortality rates with 
higher proportion of board 
certified specialty 
physicians. 

Hartz, et al., 1989 
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Organizational Variables Related Patient Outcomes Published Works 
 
More stringent hospital 
credentialing does not 
appear likely to improve 
patient outcomes. 

 
Sloan, Conover, & 
Provenzale, 2000 
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Appendix C 

HCUP Orientation 
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Appendix D 

HCUP Data Use and Guest User Agreement 

  



Kristen
Typewritten Text
182



Kristen
Typewritten Text
183



Kristen
Typewritten Text
184



Kristen
Typewritten Text
185



186 
 

Appendix E 

GMU’s HSRB Submission Forms 
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Appendix F 

GMU’s HSRB Approval Letter 
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Appendix G 

ANCC Magnet Data Form 
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