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Abstract 

Healthcare errors are among the top ten causes of death in the United States (U.S.) 

(Institute of Medicine (IOM), 2000).  The IOM (2000) estimated that 44,000- 98,000 

people die each year in the U.S. due to healthcare errors.  According to the statistics 

revealed in the most recent Healthgrades report Patient Safety and Satisfaction: The State 

of American Hospitals (2012), healthcare in the U.S. still has not made sufficient changes 

to improve patient safety. With more than 3.1 million nurses in the U.S., the profession of 

nursing makes up the largest health care body in the nation (Health Resources and 

Services Administration (HRSA), 2010).  With such a large presence at the bedside, it is 

evident that nurses are essential in improving the quality and safety of patient care.  One 

popular nurse focused initiative to improve patient care is the Magnet Recognition 

Program. 

The Magnet Recognition Program was designed to recognize facilities that are 

successful at recruiting and retaining nurses due to optimal nurse work environments.  

Ample research exists to conclude that Magnet Hospitals do provide improved nurse 

outcomes and nurse work environments.  However insufficient and inconsistent evidence 

exists to support current claims that Magnet hospitals are the “Gold Standard” or provide 

the “Best Quality Patient Care” (ANCC, 2012d; Kramer & Schmalenberg, 2005).  The 

purpose of this study was to determine if significant relationships exists between the 

Magnet status of hospitals 30-day mortality and readmission rates (for myocardial 

infarctions (MIs), congestive heart failure (CHF), and pneumonia); and patient reported 
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quality of care measures.  Additional hospital characteristics what were investigated 

included teaching affiliation, control/ownership, bed size, and geographical location.   

 This study was a secondary data analysis of Magnet, Magnet-in-progress, and 

non-Magnet hospitals (N=2001) from throughout the U.S.  The data was collected by the 

Centers of Medicare and Medicare Services from July 1, 2008 to June 30, 2011 for 30-

day mortality and readmission rates for MIs, CHF, and pneumonia; and from January 1, 

2011 to December 31, 2011 for patient reported quality of care measures.  Univariable 

and multivariable analysis methodologies were utilized to determine which hospital 

characteristics had significant relationships with the patient outcomes investigated. 

 Univariable analysis revealed that 30 day mortality rates for MIs were found to be 

significantly lower (p < 0.001) in Magnet hospitals (14.87) than in non-Magnet hospitals 

(15.43).  On multivariable analysis, Magnet status was not identified as having a 

significant linear relationship with 30-day mortality and readmission rates for MIs, CHF, 

and pneumonia.  The remaining hospital characteristics investigated demonstrated varied 

results depending on the outcome measures investigated.   Magnet and Magnet-in-

progress hospitals were found to have significantly (p < 0.007) higher scores than non-

Magnet hospitals on six of the seven subjective outcome variables investigated regarding 

patient reported satisfaction with care.  The remaining subjective outcome variable did 

show higher scores in Magnet and Magnet-in-progress hospitals as well, but the findings 

were not found to be statistically significant.    

 The implication of these results for nursing practice, policy, and future research 

are discussed.  Pursuits of Magnet status for hospitals driven by the claims to provide 

better objective patient outcomes are not well supported by current research.  However, 
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with the new Medicare Value-Based Purchasing (VBP) Program, 30% of hospital’s 

reimbursement will be determined based on the measures included in this study regarding 

patient reported satisfaction with care.  Therefore, improving patient satisfaction scores 

may be a promising angle for the Magnet Recognition Program. 
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Chapter I: Introduction  

 The aim of this study is to investigate if Magnet hospital status has a significant 

relationship with objective and subjective patient outcomes.  This study is significant 

because concerns regarding the safety and quality of patient care are mounting in the 

United States (U.S.) healthcare system.   

  The needs of patients being cared for in the clinical setting are becoming 

increasingly complex.  It is not only the acuity levels of patients that have become a 

challenge to providing safe, quality care.  In an industry panged with nursing shortages, 

poor staffing, inconsistence competence verification practices, and budget cuts; many 

hospitals are having difficulty meeting the safety and quality care needs of patients.  This 

difficulty providing safe patient care is evident in the 1999 release of the Institute of 

Medicine’s (IOM) landmark report To Err is Human: Building a Safer Health System.  

The report disclosed the incidence of healthcare reported errors and deaths occurring in 

the U.S. (IOM, 2000).  The IOM (2000) estimated that 44,000- 98,000 people die each 

year due to preventable errors made in hospitals.   This alarming statistic ranked 

healthcare errors among the top ten causes of death in the U.S. (IOM, 2000).  In addition 

to unnecessary injuries and the tragedy of losing so many lives, healthcare errors also 

result in $29 billion in associated healthcare expenses (IOM, 2000). 

Since the IOM report, healthcare statistics have been closely monitored and made 

publicly available to healthcare consumers through the use of administrative databases.  

Administrative databases are large, computerized, databases that are typically created 

with information from healthcare payers (Zhan & Miller, 2003).  Healthgrades (2012), 

releases annual reports to healthcare providers and consumers based on prior years’
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healthcare statistics collected in the Medicare administrative database.  According to the 

most recent Healthgrades report Patient Safety and Satisfaction: The State of American 

Hospitals (2012), healthcare in the U.S. still has a lot of work to do in order to improve 

patient safety.  Healthgrades (2012) reported 254,200 preventable patient safety incidents 

from 2008 to 2010 involving Medicare patients.  The report also identifies 56,367 

possibly preventable Medicare patient deaths during the same period (Healthgrades, 

2012).  It is important to note that despite the grim picture these statistics may create they 

represent only a portion of the healthcare related safety incidents and deaths that occurred 

during 2008 to 2010.  This partial picture is due to the Healthgrades report only including 

objective patient outcome data on Medicare patients.  The reality is that the statistics 

would be higher with inclusion of other healthcare payer information. 

In recognition that patient satisfaction with care is an important an indicator of 

quality of care, Healthgrades also reports on patient satisfaction measures (2012).  

Information included in the Healthgrades report on patient satisfaction is not restricted to 

Medicare patients.  The statistics represent a random sample of patients cared for in 

hospitals which receive Medicare dollars (Healthgrades, 2012).  The most recent report 

indicated that 80% of the patients who received care in the hospitals which were found to 

have the best patient outcomes in the country would “definitely recommend” the hospital 

(Healthgrades, 2012).  Only 53% of patients who received care in “poorest-performing”

hospitals in the country would “definitely recommend” the hospital (Healthgrades, 2012).  

These statistics demonstrate that patients’ subjective reports of quality care are decreased 

when patients’ objective quality of care measures are decreased.  The Healthgrades report 
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also indicates that 12 years after the release of the IOM report, the safety of patients in 

our nation’s hospitals is still a concern. 

Nursing Improving Patient Care  

These reports surrounding less than desirable healthcare outcomes have resulted 

in increased concern about patient safety and healthcare provider competence.  

Healthcare institutions, professionals, and professional bodies are continuously working 

to identify ways to improve patient care.  The nursing profession is no exception.   With 

more than 3.1 million nurses in the U.S., the profession of nursing makes up the largest 

health care body in the nation (Health Resources and Services Administration (HRSA), 

2010).  Additionally, nurses spend the greatest amount of time at the bedside caring for 

patients (American Association of Colleges of Nursing (AACN), 2011).  It is evident that 

the profession of nursing is a key player in improving the quality and safety of patient 

care.  Several nursing focused initiatives are being implemented in an effort to improve 

patient care; however the question remains if the initiatives are working.  This study will 

specifically focus on the Magnet Recognition Program which is a popular nurse focused 

initiative to improve patient care. 

Magnet Recognition Program 

  The Magnet Recognition Program was established during the nursing shortage of 

the 1980s. According to the ANCC Website (2012b), the creation of the Magnet 

Recognition Program started based on research conducted by the American Academy of 

Nursing (AAN) Task Force on Nursing Practice in Hospitals.  The task force conducted a 

study that compared the nurse work environment of institutions in an effort to identify 

what factors were essential to recruit and retain nurses.  Inclusion of the hospitals in the 
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study was based on a “reputational approach” (Buchan, 1999, p.101).  Members of the 

AAN were asked to nominate hospitals that they felt provided good or above average 

nurse work environments and were successful in recruiting and retaining nurses (Buchan, 

1999).  This “reputational” approach to hospital selection resulted in 163 hospitals being 

nominated for further investigation (Buchan, 1999; ANCC 2012b).  Of the nominated 

hospitals, 155 participated in the study and 41 were identified as having the factors that 

promoted recruitment and retention of nurses (Buchan, 1999; ANCC 2012b; McClure, et 

al., 1983).  These hospitals became known as the first AAN Magnet hospitals in 1983.   

In the 1980-90s, several studies were conducted by Kramer and Schmalenberg 

surrounding hospital work environments, job satisfaction among nurses, and nurse 

retention (1988a, 1988b, 1991a, 1991b, & 1991c).   Much of the research was specifically 

conducted on Magnet hospitals.  This research suggested positive links between Magnet 

status and work environments, nurse job satisfaction, recruitment, and retention.  Magnet 

Recognition began to be recognized as a coveted status in U.S. hospitals.  

In 1990, the ANCC began as the governing body over the current day Magnet 

Recognition Program (ANCC, 2012b).  The first ANCC designated Magnet hospital was 

recognized in 1994 (ANCC, 2012b).  The ANCC Magnet Recognition Program still 

recognizes the values of the factors identified in the “original” AAN Magnet hospitals 

which have become known as the “Forces of Magnetism.”   

The ANCC (2012b) “Forces of Magnetism” include:  
1. Quality of Nursing Leadership 
2. Organizational Structure 
3. Management Style 
4. Personnel, Policies, and Programs 
5. Professional Models of Care 
6. Quality of Care 
7. Quality of Improvement 
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8. Consultation and Resources 
9. Autonomy 
10. Community and Health Care Organizations 
11. Image of Nursing 
12. Nurses as Teachers 
13. Interdisciplinary Relationships 
14. Professional Development  

Now 20+ years later, the Magnet Recognition Program has grown significantly.  

The program includes not only hospitals, but also long term care facilities (ANCC, 

2012b). Additionally the program has expanded beyond the U.S. (ANCC, 2012a).   As of 

October 2012, the ANCC website lists a total of 395 institutions as having achieved 

Magnet Recognition worldwide.  Of these 395 institutions, 390 are located in the United 

States (ANCC, 2012a).   

Magnet Recognition Program and nurse outcomes. An abundance of research 

exists demonstrating the positive effects of Magnet status on nurses and nurses’ work 

environments.  In addition to the original research focused on Magnet hospitals’ ability to 

attract and retain nurses (Kramer & Schmalenberg, 1988a, 1988b, 1991a, 1991b, & 

1991c), Magnet hospitals and Magnet hospital “characteristics”  have been found to 

increase nurse empowerment (Aiken, Havens, & Sloane, 2000; Laschinger, Almost, & 

Tuer-Hodes, 2003; Tigert & Laschinger, 2004), decrease nurses’ reported emotional 

exhaustion (Aiken, et al., 2000; Friese, 2005), increase nurses’ reported job satisfaction 

(Aiken, et al., 2000; Manojlovich, 2005; Gardner,  Fogg, Thomas-Hawkins, & Latham, 

2007), decrease nurses’ feelings of burnout (Aiken, et al., 2000; Tigert & Laschinger, 

2004), and lower rates of occupation health hazards (Stone & Gershon, 2006).   

Magnet Recognition Program and patient outcomes. Research investigating 

the effects of Magnet status on the quality of patient care is not so abundant.  The 
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research that does exist is inconsistent or too limited to be generalizable.  In example, 

Magnet hospitals were found to have lower rates of Medicare mortality (Aiken, et al., 

1994) and lower odds of 30 day mortality for patients’ with AIDs (Aiken, et al., 1999). 

Later studies found different results.  Hickey, et al (2010) found Magnet hospitals to have 

no significant impact on mortality rates of patients undergoing congenital heart surgery 

and Goode et al (2011) found no significant impact on CHF and MI mortality rates.  In 

another example, a study conducted by Aiken et al (1999) investigated if there was a 

difference in patients’ with AIDs mortality rates and satisfaction with nursing care in 

hospitals with and without dedicated AIDs units.  The study also compared if there was a 

difference between Magnet and non-Magnet hospitals but the sample only included 2 

Magnet hospitals in the 20 hospital sample.  This sample size is too small to be 

generalizable. 

Magnet hospitals claim to be the “Gold Standard” of hospitals and to provide the 

“Best Quality Patient Care” (ANCC, 2012d; Kramer & Schmalenberg, 2005).  Perhaps 

these claims are due to the definition set by the ANCC for quality care rather than patient 

outcome focused research.  The ANCC defines the Forces of Magnetism “Quality of 

Care” as occurring when nurses “perceive” that they are able to provide quality care to 

patients (Kramer & Schmalenberg, 2005).  Further investigation is warranted to 

determine if the “Quality of Care” given in Magnet facilities as perceived by the nurses 

translates into empirical evidence demonstrating the positive effects of Magnet status on 

subjective and objective patient focused outcome measures. 

  



7 

Statement of the Problem 

 With alarming statistics regarding healthcare outcomes now common public 

knowledge, the pressure for a response from the profession of nursing is evident.  

Nursing focused initiatives to improve patient care are needed, but so is empirical 

research to demonstrate that the initiatives do result in improved patient outcomes.  

Insufficient research exists demonstrating the relationship between Magnet hospital status 

and patient outcomes. 

Purpose of the Study  

 The purpose of this study was to determine if significant relationships exists 

between the Magnet status of hospitals and 30-day mortality rates (for MIs, CHF, and 

pneumonia), 30-day Medicare readmission rates (for MIs, CHF, and pneumonia), and 

patient satisfaction with care reported on the Hospital Consumer Assessment of 

Healthcare Providers and Systems (HCAHPS) Survey.  The following research questions 

will be answered. 

Research question 1.  Is there a difference in the occurrence of patient outcome 

measures 30-day mortality rates (for MIs, CHF, and pneumonia) and 30-day readmission 

rates (for MIs, CHF, and pneumonia) between Magnet, Magnet-in-progress, and non-

Magnet hospitals? 

Research question 2. Is there a difference in the occurrence of patient outcome 

measures 30-day mortality rates (for MIs, CHF, and pneumonia), and 30-day readmission 

rates (for MIs, CHF, and pneumonia) between hospitals with the following hospital 

characteristics:  teaching status (major, minor, or nonteaching), hospital ownership 

(government federal, government non-federal, nongovernment non-for-profit, and 
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investor ownership), geographical location (urban or rural), and bed size (small, medium, 

or large)? 

Research question 3.  Is there a difference in the percent of patients that assign 

hospitals the highest ranked rating on questions related to patient satisfaction with care 

(listed below) between Magnet, Magnet-in-progress, and non-Magnet hospitals?   

How often did nurses communicate well with patients?  
How often did patients receive help quickly from hospital staff? 
How often was patients' pain well controlled? 
How often did staff explain about medicines before giving them to 
patients? 
Were patients given information about what to do during their recovery at 
home? 
How do patients rate the hospital overall? 
Would patients recommend the hospital to friends and family? 

Significance of the Study 

 This study is significant due to the need for improvement in the quality and safety 

of patient care delivered in the U.S. The study is also significant due to recent changes in 

Medicare reimbursement practices.  Traditionally Medicare has reimbursed hospitals 

based on volume.  In 2010 the Affordable Care Act (ACA) was passed in the U.S. 

Congress (Williams, 2011).  A result of this act will be the 2013 implementation of the 

Medicare Value-Based Purchasing (VBP) Program which will change how Medicare 

reimburses hospitals.  As of fiscal year 2013-2014 hospitals will be reimbursed based on 

how high a hospital’s VBP score is.  The VBP score will be based 70% on clinical 

processes of care and outcomes of care.  Processes of care will include measures for MI, 

CHF, pneumonia, and surgical care improvement (SCI) (Williams, 2011).  Outcomes of 

care measures will include 30-day mortality rates for MIs, CHF, and pneumonia.  The 

remaining 30% of the VBP score will be based on subjective patient reports of care on 
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the HCAHPS Survey.  This study involves both objective and subjective care measures 

that will be included in the new Medicare VBP reimbursement plan. 

Theoretical Framework 

Donabedian’s Structure Process Outcome (SPO) Model (1980, 1988, & 2003) 

was the framework used for this study. Donabedian suggested that health care quality 

should be assessed based on structures, processes, and outcomes (Figure 1.1).  According 

to Donabedian (1980), structure was “the relatively stable characteristics of the providers 

of care, the tools and resources they have at their disposal, and the physical and 

organizational settings in which they work” (p.81).  Process includes the services being 

delivered and the actual activities that make the delivery possible (treatments, tests, and 

following procedures).  Donabedian (2003), defined outcomes as “mean changes 

(desirable or undesirable) in individuals and populations that can be attributed to 

healthcare” (p. 46).   

Donabedian’s SPO Model considers that both the care delivery process and 

hospital’s structural characteristics are significant in influencing patient outcomes.  This 

study utilized the Donabedian’s SPO Model to investigate the relationship between 

structural and process factors (hospitals’ Magnet status, teaching status, hospital 

ownership, geographical location, and bed size) and outcomes (30-day mortality and 

readmission rates for MIs, CHF, and pneumonia; and patient satisfaction with care). 
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Figure 1.1 Donabedian’s Structure Process Outcome (SPO) Model 

Implications for Nursing Research, Practice, and Policy 

The Magnet Recognition Program was designed to recognize facilities that are 

successful at recruiting and retaining nurses due to optimal nurse work environments.  

Ample research exists to conclude that Magnet hospitals do provide improved nurse 

outcomes and nurse work environments (Aiken, Havens, & Sloane, 2000; Laschinger, 

Almost, Tuer-Hodes, 2003; Tigert & Laschinger, 2004; Friese, 2005; Manojlovich, 2005; 

Kramer & Schmalenberg, 2005; Stone & Gershon, 2006; Gardner, Fogg, Thomas-

Hawkins, & Latham, 2007).  However insufficient and inconsistent evidence exists to 

support current claims that Magnet hospitals are the “Gold Standard” or provide the 

“Best Quality Patient Care” (ANCC, 2012d; Kramer & Schmalenberg, 2005).  The lack 

of conclusive evidence regarding the relationship between Magnet hospital status and 
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patient outcomes warrants further investigation.  The need to improve patient safety and 

outcomes in our current healthcare system is undeniable.  Evidence that an existing 

program such as the Magnet Recognition Program could potentially dually serve to 

improve nurse outcomes and patient outcomes would be beneficial for both the 

profession of nursing and the patients cared for.  However, policy and practice needs to 

be influenced by the best evidenced based practices not speculation.  Further research is 

needed regarding Magnet status and patient outcomes before policy and practice 

implications are generated. 
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Chapter 2: Review of the Literature 

Magnet Recognition Program and Patient Outcomes 

In an effort to investigate the current state of the research regarding the 

relationship between ANCC Magnet Recognition status and patient outcomes, research 

articles were collected from literature searches including: EBSCOhost, CINAHL, Health 

Source, Psychology and Behavioral Sciences Collection, Gale PowerSearch, PubMed, 

Medline, Google Scholar, Online Journal of Issues in Nursing (OJIN), Web of Science, 

ANCC Magnet website, and reference lists from relevant articles.  No date parameters 

were applied to the literature searches.  Search terms included: Magnet Recognition 

Program, Magnet status, non-Magnet hospitals, and patient outcomes. 

Inclusion criteria.  Initially all empirical articles specific to Magnet status or 

Magnet characteristics were selected.  This search resulted in 50 articles.  The search was 

then limited to studies that included ANCC or AAN Magnet status facilities in 

comparison to non- ANCC Magnet facilities and included patient related outcomes.  

Studies which compared patient outcomes in ANCC Magnet hospitals to AAN Magnet 

hospitals were also included.  Patient related outcomes were defined as objective patient 

outcomes, subjective patient outcomes (reports of quality of care) from either the 

perspective of the patient or the nurse. 

Exclusion criteria.  Studies that did not include patient focused outcomes were 

excluded.  Studies which investigated only Magnet characteristics of facilities as opposed 

to facilities which had achieved AAN or ANCC Magnet status were excluded.  Based on 

the inclusion and exclusion criteria eight (8) research articles were retrieved for review. 
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Analysis method.  Once gathered, the articles were organized and evaluated 

using the Matrix Method (Garrard, 2011).  The Matrix Method involved organizing the 

articles in chronological order, in a table format (Appendix A).  The following factors 

were examined in  each article:  author, year, purpose, sample, method, and findings; 

comments were provided on each article as well.  The results of the literature collected 

was then thoroughly analyzed in order to identify reoccurring themes, and to obtain a full 

picture of the breadth and strength of the evidence surrounding Magnet hospital status’

relationship with patient outcomes. 

Findings   

Although no date limit was set for article selection, the first research article found 

focusing on patient outcomes in relationship to Magnet status was not published until 

1994.  This was 11 years after the first Magnet hospital report was published.  Kramer 

and Schmalenberg performed a series of Magnet studies in the later 1980s and early 

1990s; the primary focus was nurse outcomes and nurse work environments not patient 

outcomes (1988a, 1988b, 1991a, 1991b, & 1991c).    

 In 1994, Aiken, Smith, and Lake conducted a study to determine if AAN Magnet 

hospitals had lower rates of Medicare mortality when compared to non-Magnet hospitals.  

The sample included 39 Magnet hospitals and 195 non-Magnet hospitals.  A secondary 

data analysis was performed which compared the Medicare mortality rates between the 

two samples taking into consideration predicted patient mortality.  The researchers found 

that Magnet hospitals had 4.6% lower Medicare mortality rates (p=0.026, CI [0.9-0.4] 

fewer deaths per 1,000 patients) than non-Magnet hospitals.  This study was significant in 

the timeline of Magnet research because it was the first to provide empirical evidence, 
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“by one measure at least” that Magnet hospitals demonstrated improved patient care 

(Buchan, 1999, p.102). 

 A few years later, Aiken, et al. (1999) investigated if there was a difference in 

patients’ with AIDs mortality rates and satisfaction with nursing care when they were 

treated in AAN Magnet hospitals, on dedicated AIDs units, and general medical nursing 

units.  Data was collected from nurses and patients from 40 nursing units in 20 hospitals.  

The researchers identified two of the hospitals to be AAN Magnet status and one 

additional hospital was predicted by the researchers to “be more like the designated 

Magnet hospitals than the other control hospitals” (Aiken, et al., 1999, p.762).  Findings 

suggest that patients in “Magnet” hospitals and dedicated AIDs units have significantly 

reduced odds of mortality within 30 days of hospital admission (odd decreased by a 

factor of 0.40, CI [0.16, 1.02], p 0.01) and have higher reports of patient satisfaction 

with care  (6.07, 95% CI [2.46-9.68], p .01).  Despite the positive relationship noted 

between Magnet hospitals and the patient outcomes investigated, the inclusion of only 

two Magnet hospitals and one “predicted” Magnet hospital in the study may result in the 

findings not being generalizable. 

  In order to determine if the hospitals newly acquiring ANCC Magnet 

Recognition had the same positive outcomes as the originally identified AAN Magnet 

hospitals, Aiken, Havens, and Sloane conducted a comparative study in 2000.   The 

sample included 7 newer recognized ANCC Magnet hospitals compared to the original 

13 AAN Magnet hospitals. Nurses completed survey tools which included the Maslach 

Burnout Inventory (MBI) (Maslach & Jackson, 1996), the Nursing Work Index (NWI-R) 

(Aiken & Patrician, 2000), questions regarding occupational hazards, quality of patient 
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care, and demographics.  Findings indicated that ANCC Magnet hospitals had better 

nurse related outcomes than the original AAN identified Magnet hospitals including 

nurses reporting decreased feelings of burnout, decreased frustration with their work, and 

higher ratings for their work environment.  The sole patient outcome included in the 

study was greater numbers of subjective reports of “excellent” patient care by the ANCC 

Magnet hospital nurses (41% ANCC vs. 21% of non-ANCC hospitals).  One limitation 

for this study was the lack of determination of statistical significance between differences 

found among the ANCC Magnet hospitals and the non-ANCC (original AAN Magnet) 

hospitals.   Another significant limitation of this study was the lack of a true “non-

Magnet” comparison group.  The Aiken et al (2000) study concluded that the original 

AAN hospitals had a decline in the quality of care provided.  The researchers suggested 

this was to some degree relative to the decline in the overall state of the nation’s 

healthcare system and that despite these declines in care the hospitals still had 

“professional nursing practices that distinguished them from non-Magnet hospitals”

(Aiken et al.,2000, p.31).  However, increased validity may have resulted from including 

a sample of non-Magnet hospitals for comparison and including patient (vs. nurse) 

reports on quality of care.  

 In 2005, Friese conducted a secondary data analysis of the data obtained in the 

previously discussed Aiken et al (2000) study.  Friese focused on the impact of the nurse 

practice environment on oncology nurse outcomes.  This study primarily focused on 

nurse practices; however, it was used in this review due to the inclusion of the outcome 

nurse reported quality of patient care.  Sample characteristics included 1,956 RNs total, 

305 of which were oncology nurses.  The nurses were employed in 22 hospitals, 7 of 
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which were ANCC Magnet recognized.  It should be noted that 13 of the remaining 15 

hospitals in this study were actually representatives of the “original” AAN selected 

Magnet hospitals. The final two hospitals in the sample were identified as “prominent 

teaching hospitals” (Friese, 2005, p.767).  The combination of AAN Magnet hospitals 

and teaching hospitals were combined and labeled as non-ANCC hospitals and used as a 

non-Magnet comparison for the purpose of the Friese (2005) study.  These are the same 

hospitals which were identified in the original study by Aiken et al. (2000) as possessing 

“professional nursing practices that distinguished them from non-Magnet hospitals”

(p.31). Significant findings included greater nurse reports of “good or excellent” care by 

both oncology and non-oncology nurses in ANCC Magnet hospitals (88% by non-

oncology nurses and 92% by oncology, p < 0.0001) when compared to the reports of 

nurses in non-ANCC hospitals (73% by non-oncology nurses and 77% by oncology, p < 

0.05).  Overall, the study found that nurses working in ANCC Magnet hospitals were 

1.99 times as likely (  0.69, 95% CI [0.15-1.22], SE 0.27, p < 0.05) to report “good or 

excellent” quality of care.  Reanalyzing data that had existing limitations of not including 

a non-Magnet population and lack of patient reports on quality of care recreated the same 

limitations for this study.   

 The first study to compare patient outcomes between ANCC Magnet hospitals 

and non-Magnet hospitals was conducted by Dunton, Gajewski, Klaus, and Pierson 

(2007).  The study investigated the effect of nurse staffing on patient falls and hospital 

acquired pressure ulcers (HAPU) using the National Database of Nursing Quality 

Indicators (NDNQI) (American Nurses’ Association (ANA), 2012).  This cross-sectional 

study included data from July 2005 through June 2006.  Independent variables included 
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nurse hours per patient per day, staff composition, teaching status, and hospital Magnet 

status.  Magnet hospitals were found to have 10.3% decreases in fall rates. Statistical 

analyses were not reported to reveal if the findings were statistically significant. Magnet 

status and HAPU were not described, other than an "anomalous" result researchers 

thought to be related to potentially “inadequate risk” and/or “acuity adjustment” (Dunton 

et al., 2007, p. 7).  The researchers point out that limitations for this study resulted from 

the use of the NDNQI includes that facilities volunteer information, have a higher 

percentage of for profit hospitals, and a larger number of Magnet hospitals when 

compared to the AHA database (Dunton, et al., 2007).  Limitations identified in this 

review included non-disclosure of number of hospitals included in the study and the 

number of hospitals that were identified as Magnet status.  The researchers only reported 

that 1,610 hospital units were included.   

In 2010, the relationship between nurse staffing, skill mix, and Magnet status of 

pediatric hospitals was compared to institutional volume and pediatric mortality rates 

(Hickey, Gauvreau, & Connor).   Of the 38 children’s hospitals included in the study, 16 

had earned Magnet recognition.  Mortality rates and staffing data for a sample of 19,736 

congenital heart cases were collected and compiled from existing databases.  Findings 

suggest that Magnet status of the hospitals investigated did not have a significant 

relationship with mortality (OR 0.90, 95% CI [0.68-1.18], p = 0.42).  Magnet hospitals 

were found to have significantly lower (p = 0.02) nursing skill mix when compared to 

non-Magnet hospitals (92% vs. 100% RNs respectively).  Researchers acknowledge that 

imitations included the small sample size (N=38) and the potential for errors in 

administrative databases (Hickey et al., 2010). 
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 Also in 2010, Lake, Shang, Klaus, and Dunton investigated the relationship 

between Magnet status, nursing unit staffing, and patient falls.  The sample consisted of 

636 hospitals (108 Magnet) the largest sample size in the studies reviewed.  A cross-

sectional review was conducted on data retrieved from the NDNQI.   Information was 

collected in 2006 from the 2004 NDNQI database.  Magnet hospitals were found to have 

a 5% lower fall rates (incident rate ratio = 0.95, p < 0.001) than non-Magnet facilities.  

Strengths of this study included the large sample size and the patient outcome variable 

being objective.  The same limitation, that information on the NDNQI is volunteered; 

apply to this study as was also reported by Dunton et al. (2007).  Additionally, the 

NDNQI has a higher percentage of for profit hospitals and a larger number of Magnet 

hospitals when compared to the AHA database (Dunton et al., 2007). 

 Goode, Blegen, Park, Vaughn, and Spetz (2011), compared patient outcomes 

(mortality rates for CHF, mortality rates for MIs, failure to rescue, hospital acquired 

pressure ulcers (HAPU), infections, postoperative sepsis, postoperative metabolic 

derangement,  length of stay (LOS) and nurse staffing in general units and ICUs of 

Magnet (n=19) and non-Magnet (n=35) hospitals.  Data was collected from the 

University Health Systems Consortium clinical and operational databases. Non- Magnet 

hospitals were found to have significantly lower rates of hospital acquired infections 

(1.72 vs. 1.96, p < 0.05), postoperative sepsis (1.2 vs. 1.83, p<0.05), and postoperative 

metabolic derangement (0.9 vs. 1.16, p < 0.05).  Magnet hospitals were found to have 

significantly lower HAPU rates (1.2 vs. 1.32, p < 0.10).  However, Magnet hospitals were 

also found to have significantly lower percentage of RNs on general nursing units (58% 

vs. 61% in non-Magnet hospitals, p < 0.05) and in intensive care units (75% vs. 77% in 
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non-Magnet hospitals, p < 0.05).  No significant difference was found between Magnet 

and non-Magnet facilities in mortality rates for patients with CHF, mortality rates for 

patients with MIs, failure to rescue, and length of stay (LOS).  Strengths of this study 

included the number of patient outcomes indicators evaluated and the use of the AHRQ 

software to determine a ratio of observed over expected patient outcomes (Goode, et al., 

2011).  The greatest limitation of the study was the small sample size (n=54) which may 

inhibit the generalizability of the findings. 

Discussion 

Despite the popularity of the Magnet program, and its success with improving 

recruitment and retention of nurses, little research has been conducted that links Magnet 

Recognition of hospitals with improved patient outcomes.  Only eight studies were found 

that investigated the difference in patient outcomes in Magnet hospitals compared to non-

Magnet hospitals.  The studies’ findings revealed inconsistent results. Earlier research 

indicated that Magnet hospitals were found to have 4.6% lower rates of Medicare 

mortality (p = 0.026) (Aiken, et al., 1994) and odds of 30 day mortality was found to be 

decreased by a factor of 0.40 [CI 0.16, 1.02], p  0.01 (Aiken, et al., 1999). Later studies 

found different results.  Hickey, et al. (2010) found Magnet hospitals to have no 

significant impact on mortality rates of patients undergoing congenital heart surgery and 

Goode et al. (2011) found no significant impact on CHF and MI mortality rates.  Goode 

et al. (2011) also found Magnet hospitals were found to have significantly higher rates of 

hospital acquired infections (1.96 vs. 1.72, p < 0.05), postoperative sepsis (1.83 vs. 1.2, p 

< 0.05), and postoperative metabolic derangement (1.16 vs. 0.9, p < 0.05).  

 Magnet hospitals were found to have decreased fall rates by 10.3% (Dunton, et 
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al., 2007), and 5% (Lake et al., 2010).  However, both of these studies used a database 

that may not truly be representative of U.S. hospitals because the database included a 

disproportionately large sample of private and Magnet hospitals (Dunton et al., 2007).   

The information on the database was also provided on a volunteer basis, which may 

discourage reporting of negative findings (Dunton et al., 2007).    

Significantly higher reports of “excellent” patient care were reported by nurses in 

a study by Aiken, et al. (2000) and again by Freise (2005).  The concern with this 

research is that Freise (2005) did a secondary analysis of the same data used by Aiken et 

al in 2000; thus similar results are expected.   Additionally, both of these studies lacked 

objective patient outcome measures.  This is a significant limitation because; nurses and 

patients perceive quality of care differently (Larrabee & Bolden, 2001).   Patients’

subjective reports on satisfaction with care in Magnet hospitals were reported as 

increased when compared to non-Magnet hospitals in a study by Aiken et al. published in 

1999.  However, the study only had two Magnet hospitals in the sample limiting the 

generalizability of the findings.  Further research is needed regarding Magnet status and 

patient outcomes. 

Implications for Research and Knowledge Development 

Due to the very limited number of studies investigating the impact of Magnet 

status on patient outcomes and the numerous limitations of the existing studies, there are 

gaps that lead to potential areas for further research and knowledge development.  These 

areas identified are discussed below. 

More focus on objective or patient perceived outcomes. Future research 

should include more studies focused specifically on objective or patient perceived 
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outcomes rather than on nurse perceived patient outcomes.  Of these eight studies 

discussed, only six included patient outcome variables that were not perceived by the 

nurse.  According to Larrabee and Bolden (2001) nurses and patients perceive quality of 

patient care differently.  Patients’ reports of quality of care and objective patient 

outcomes are the criteria commonly used for evaluation by hospital accrediting bodies 

and Medicare’s new VBP program for hospital reimbursement purposes (Larrabee & 

Bolden, 2001; Williams, 2011).   

More focus on Magnet status versus Magnet characteristics. Future studies 

should focus more on Magnet status influence on outcomes whether they are patient or 

nurse focused.  The initial literature search for this review yielded 50 research articles. 

Upon further review a great number of these articles investigated Magnet characteristics 

versus actual Magnet status.  In order to prove the validity of the Magnet Recognition 

Program it would seem more beneficial to research the relationship of the actual 

recognition with patient outcomes, not merely the pieces that compile the whole.  After 

all, many of the characteristics of the Magnet status are not unique to only Magnet 

institutions, what is supposed to make Magnet facilities “unique” and worthy of 

recognition is the presence of all of the characteristics of “Forces of Magnetism” (ANCC, 

2012c). 

Inclusion of greater sample sizes. Increasing sample sizes in future studies will 

help increase the power and generalizability of the results. There are a reported 5,754 

registered hospitals in the U.S. (American Hospital Association (AHA), 2012a) and 390 

of them have Magnet status (ANCC, 2012a).  Sample sizes in the eight studies reviewed 

ranged from as few as 20 hospitals (Aiken, et al., 1999 & Aiken, et al, 2000) to as many 
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as 636 hospitals (Lake, et al. 2010).  Compared to the total number of registered hospitals 

and the presence of numerous nationwide databases regarding patient outcomes 

registered by institutions, it is very feasible to increase the number of hospitals in future 

studies. 

Testing the reliability of existing studies’ findings.  Reliability refers to the 

ability to create the same results repeatedly.  Efforts in the design and implementation of 

replication studies are needed to test if studies’ findings examined in this literature review 

are reproducible through repeat testing in different hospitals, the same hospitals, or more 

hospitals. Repeated studies could potentially address identified limitations, increase 

reliability of results, increase the amount of patient outcome focused Magnet research, 

and help provide evidence to support or not to support claims that Magnet Status 

hospitals provide the “best” patient care.   

Longitudinal design.  Future studies should include a longitudinal design.  

Cross-sectional studies fail to allow analysis of relationships between variables over time.  

Looking at data over an expanded amount of time might allow for identification of 

“trends” or “lagged effects” (Dunton, et al., 2007). 
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Chapter 3: Methodology 

 Chapter three describes of the methodology of the study including the research 

questions, data collection methods, variable definitions, and data analysis methods.   

Purpose of the Study 

 The purpose of this study was to determine Magnet hospital status’ relationship 

with 30-day mortality rates (for MIs, CHF, and pneumonia), 30-day readmission rates 

(for MIs, CHF, and pneumonia), and patient reported satisfaction with care. 

Specific aim 1.  The first specific aim of this study was to investigate Magnet 

hospital status’ relationship with objective patient outcomes. 

Research question 1.  Is there a difference in the occurrence of patient outcome 

measures 30-day mortality rates (for MIs, CHF, and pneumonia) and 30-day readmission 

rates (for MIs, CHF, and pneumonia) between Magnet, Magnet-in-progress, and non-

Magnet hospitals? 

Research question 1 null hypothesis. There are no significant differences in the 

occurrence of patient outcome measures 30-day mortality rates (for MIs, CHF, and 

pneumonia) and 30-day readmission rates (for MIs, CHF, and pneumonia) between 

Magnet, Magnet-in-progress, and non-Magnet hospitals. 

Specific aim 2.  The second specific aim of this study was to investigate which 

hospital characteristics (if any) have a significant relationship with objective patient 

outcomes. 

Research question 2. Is there a difference in the occurrence of patient outcome 

measures 30-day mortality rates (for MIs, CHF, and pneumonia), and 30-day readmission 

rates (for MIs, CHF, and pneumonia) between hospitals with the following hospital 
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characteristics:  teaching status (major, minor, or nonteaching), hospital ownership 

(government federal, government non-federal, nongovernment non-for-profit, and 

investor ownership), geographical location (urban or rural), and bed size (small, medium, 

or large)? 

Research question 2 null hypothesis.  There are no significant differences in the 

occurrence of patient outcome measures 30-day mortality rates (for MIs, CHF, and 

pneumonia), and 30-day readmission rates (for MIs, CHF, and pneumonia) dependent on 

the remaining hospital characteristics including teaching status (major, minor, or 

nonteaching), hospital ownership (government federal, government non-federal, 

nongovernment non-for-profit, and investor ownership), geographical location (urban or 

rural), and bed size (small, medium, or large) 

Specific aim 3.  The third specific aim of this study was to investigate Magnet 

hospital status’ relationship with subjective patient outcomes. 

Research question 3.  Is there a difference in the percent of patients that assign 

hospitals the highest ranked rating on questions related to patient satisfaction with care 

(listed below) between Magnet, Magnet-in-progress, and non-Magnet hospitals?   

How often did nurses communicate well with patients?  
How often did patients receive help quickly from hospital staff? 
How often was patients' pain well controlled? 
How often did staff explain about medicines before giving them to 
patients? 
Were patients given information about what to do during their recovery at 
home? 
How do patients rate the hospital overall? 
Would patients recommend the hospital to friends and family? 
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Research question 3 null hypothesis.  There are no differences in the percent of 

patients that assign hospitals the highest ranked rating on questions related to patient 

satisfaction with care between Magnet, Magnet-in-progress, and non-Magnet hospitals. 

Research Design 

 The design of this study was a secondary analysis of data collected and compiled 

from five secondary sources.  Data sources included the American Hospital Association 

(AHA) Hospital Database, American Nurses Credentialing Center (ANCC) Find a 

Magnet Hospital Database, Hospital Compare Agency for Healthcare Research and 

Quality (AHRQ) National Measures Database, and Hospital Compare Survey of Patients’

Hospital Experiences (HCAHPS) Database.  Databases will be described under data 

collection. 

Data Collection  

 Table 3.1 Databases, Data, & Linking Variables identifies the databases used to 

collect data regarding hospitals characteristics and patient outcome variables.   
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Table 3.1 Databases, Data, & Linking Variables   

Database Data  Linking Variable(s) 

American Hospital 
Association (AHA)    
Hospital Database 

Teaching Status, 
Ownership,  

Geographical Location, 
& Bed Size 

AHA Hospital ID 
Number, Hospital 
Name, & Address 

American Nurses 
Credentialing Center 

(ANCC) Find a 
Magnet Hospital  

Database 

Magnet Status, Year 
Recognized 

Hospital Name, 
Address 

Hospital Compare 
Database  Agency 

For Healthcare 
Research And 

Quality National 
Measures 

30-Day Mortality Rates 
for MI, CHF, & 

Pneumonia.  30-Day 
Readmission rates for 

MI, CHF, & 
Pneumonia. 

AHA Hospital ID 
Number, Hospital 
Name, & Address 

Hospital Compare 
Database  Hospital 

Consumer 
Assessment of 

Healthcare Providers 
and Systems 
(HCAHPS) 

Patient Satisfaction 
Indicators 

AHA Hospital ID 
Number, Hospital 
Name, & Address 

Table 3.2 Databases’ Data Collection Periods outlines the frequency of the databases 

updates, the date the database was accessed, and the data collection period.   
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Table 3.2 Databases’ Data Collection Periods 

Database 
Update 

Frequency Date Accessed 

Data Collection Period 

From Through 

American 
Hospital 

Association 
(AHA) Hospital 

Database 

Monthly 2/1/2013 2012 

American Nurses 
Credentialing 

Center (ANCC) 
Find a Magnet 

Hospital  
Database 

Monthly 10/21/2012 

Start of 
ANCC 
Magnet 
Program  

10/21/2012 

Hospital Compare 
Database  Agency 

For Healthcare 
Research And 

Quality National 
Measures 

Quarterly 10/21/2012 7/1/2008 6/30/2011 

Hospital Compare 
Database  
Hospital 

Consumer 
Assessment of 

Healthcare 
Providers and 

Systems 
(HCAHPS) 

Quarterly 10/21/2012 1/1/2011 12/31/2011 

 

Each component will be described in detail below. 

American Hospital Association (AHA) Hospital database.  Information 

regarding hospital characteristics (teaching status, ownership, geographical location, and 

bed size) were obtained from the AHA Hospital Profiles Database.  The AHA Hospital 
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Database provides data collected on that AHA Annual Survey from more than 6,500 

hospitals (AHA, 2012b).  The AHA claims that the database provides the “most credible 

hospital data available” (2012b, Para 5).  Information regarding hospital demographics on 

the database is updated monthly (Table 3.2) (AHA, 2012b).   

Linking variables.  Information from the AHA Hospital Profiles Database was 

linked to the final database based on AHA Hospital ID number, hospital name, and 

address. 

American Nurses Credentialing Center (ANCC) Find a Magnet Hospital 

Database.  Information regarding Magnet status was retrieved from the ANCC (2012a) 

website.  The website maintains an up to date list of all Magnet hospitals and facilities.  

Information available on the website includes hospital name, address, and year 

recognized as Magnet.  The year the hospital was recognized as a Magnet institution was 

used to establish if a hospital was Magnet, Magnet-in-Progress, or non-Magnet at the 

time the data was collected on the patient outcome variables.  Information on newly 

recognized Magnet hospitals are added monthly (ANCC, 2012a).  The database was 

accessed on October 21, 2012 with information regarding 390 Magnet hospitals (in the 

US) collected. 

Linking variables.  Information from the ANCC Magnet database was linked to 

the final database based on hospital name and address.  The information from the ANCC 

database into the final merged database used for this study was manually performed. 

Hospital Compare Database Agency for Healthcare Research and Quality 

(AHRQ) National Measures.  Objective patient outcome data was collected from the 

Hospital Compare Database AHRQ National Measures.  The database provides 
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information on AHRQ quality measures including 30-day mortality rates for MIs, CHF, 

and pneumonia.  The database also provides information on AHRQ quality measures 30-

day readmission rates for MIs, CHF, and pneumonia.  The Hospital Compare Database 

provides information on Medicare patients.  The database has been established in order to 

(1) track and improve the quality of care delivered in hospitals and (2) offer public access 

to data regarding hospital quality measures (USDHHS, 2012e). The data collection 

period for the AHRQ mortality and readmission measures is 36 months (USDHHS, 

2012d).  The data available as of October 2012 on the AHRQ National Measures 

database was collected from via Medicare claims and enrollment forms from July 1, 2008 

thru June 30, 2011 (USDHHS, 2012d).  Data is provided voluntary from more than 4,500 

hospitals and updated quarterly. 

Linking variables.  Information from the Hospital Compare Database AHRQ 

National Measures was linked to the final database based on hospital ID Number, 

hospital name, and address. 

Hospital Consumer Assessment of Healthcare Providers and Systems 

(HCAHPS).  Subjective patient outcome data were collected from Hospital Compare 

Database Hospital Consumer Assessment of Healthcare Providers and Systems 

(HCAHPS).  These data included answers to questions regarding patient satisfaction with 

the hospital, healthcare providers encountered, and care received during their 

hospitalization.  Data was provided from responses to patient surveys by patients 

discharged from an acute or short term care facilities that receives Medicare funding 

(USDHHS, 2012c).   Participation in the HCAHPS survey was not restricted to Medicare 

patients.  HCAHPS surveys were administered to patients two days to six weeks after 
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discharge from the hospital (USDHHS, 2012c).  The data on the HCAHPS database is 

updated quarterly (USDHHS, 2012d).  The data available as of October 2012 on the 

HCAHPS database was collected from patient surveys from January 1, 2011 thru 

December 31, 2011 (USDHHS, 2012d).   

Linking variables.  Information from the Hospital Compare Database HCAHPS 

was linked to the final database based on hospital ID Number, hospital name, and 

address. 

Validity of Data from Administrative Databases 

 Administrative databases are large, computerized, databases that are typically 

created with information from healthcare payers (Zhan & Miller, 2003). Prior to the 

creation of administrative databases, medical records were the primary source of data for 

researching medical errors (Zhan & Miller, 2003).  Following the release of the IOM’s To 

Err is Human: Building a Safer Health System report (2000) healthcare errors and patient 

safety concerns were brought into the fore front of public attention as was the need for a 

better reporting system.  The Patient Safety and Quality Act of 2005 was enacted in an 

effort to “encourage the expansion of voluntary, provider-driven initiatives to improve 

the quality and safety of health care; to promote rapid learning about the underlying 

causes of risks and harms in the delivery of health care; and to share those findings 

widely, thus speeding the pace of improvement” (USDHHS, n.d., Para 1).  As a result of 

the Patient Safety and Quality Act multiple national healthcare databases have been 

established including those used in this study.  The creation of national databases with 

large volumes of healthcare data has increased the statistical power capabilities of 

healthcare research (Zhan & Miller, 2003).  Administrative data sets are considered a 
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“viable resource, and their potential in patient safety research is increasingly recognized”

(Zhan & Miller, 2003, p.ii58). 

Sample  

 The final sample size for this study was 2,001 acute care hospitals.  The sample 

size was determined based on the specific inclusion and exclusion criteria (discussed 

below).  Figure 3.1 illustrates the selection process for the sample. 
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Figure 3.1 Sample Selection  

 

 Inclusion criteria.  Hospitals included in the study sample had data available on 

all outcome measures on both the AHRQ National Measures database and the HCAHPS 

database.  Included hospitals had sample sizes for each outcome that met Medicare’s 

criteria for “adequate” number of cases.  For objective outcome measures (30-day 

mortality and readmission rates for MI, CHF, and pneumonia) Medicare classifies less 

than 25 cases as “too few” cases to be generalizable (USDHHS, 2012a).  Additionally, 

the HCAHPS database warned that less than 100 surveys completed for the hospital is too 

few too be generalizable (USDHHS, 2012b).  Therefore, hospitals selected to be in the 

study had greater than 25 cases for each of the objective outcome measures and more 

than 100 responses available on the HCAHPS.   
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Once hospitals were identified on both of these databases, they were cross linked 

with data collected from the remaining databases.  Information regarding hospital 

characteristics (teaching status, ownership, geographical location, and bed size) was 

collected from the AHA Hospital Database (2012b).    The hospitals included in the study 

were then linked to information collected from the ANCC Find a Magnet Hospital 

Database (2012a).  Hospitals were identified by name and address to verify correct 

identification.  Based on the dates listed on the ANCC website for hospitals receipt of 

Magnet Status, hospitals were manually categorized on the final database as Magnet 

status, Magnet-in-progress, or non-Magnet. Additional information regarding Magnet 

status determinations will be discussed under the variables portion of this document.  

Exclusion criteria.  Hospitals not included on the AHRQ National Measures and 

the HCAHPS databases were excluded from the sample.  Hospitals with less than 25 

cases for any of the objective outcome measures or less than 100 survey responses 

reported on the HCAHPS database were excluded from the survey.  Lastly, any hospitals 

with missing data for one or more of the outcome measures were excluded from the 

study.   

Variable Definitions 

 Independent variables.  Independent variables defined for the purpose of this 

study included: Magnet status, teaching status, hospital ownership, geographical location, 

and hospital bed size. 

Magnet status.  Figure 3.2 illustrates the categorization of the hospitals in the 

three Magnet status categories (Magnet, Magnet-in-progress, and non-Magnet).  
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Figure 3.2 Magnet Status Categories 

 

For the purpose of this study Magnet status required acknowledgement on the 

ANCC website as having been issued Magnet recognition on or before December 31, 

2007.  The patient outcome data was collected on patients from July 1, 2008 through June 

30, 2011 for the AHRQ Hospital Compare database used in this study (USDHHS, 

2012d).  The Magnet hospital application and approval process was estimated to take 

from 2-4 years (Flores, 2007).  Taking into consideration the data collection periods for 

the databases and the amount of time it typically takes for a hospital to earn Magnet 

status, the Magnet-in-Progress title was applied to all hospitals which are identified on 

the ANCC website as earning Magnet hospital status from January 1, 2008 through 2012 

(N=99).  All hospitals not identified on the ANCC Magnet database as having earned 
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Magnet status was categorized as non-Magnet (N=1742).  The Magnet status hospital 

category consisted of 160 hospitals. 

Teaching status.  The teaching status of hospitals was collected from the AHA 

database.  Categories for teaching status set up by the AHA included: major, minor, and 

non-teaching (AHA, 2012b).  Hospitals’ teaching status was determined based on the 

level of affiliation with a medical school or residency program.  In order to be classified 

as a major teaching hospital, a hospital must be a member of the Council of Teaching 

Hospitals and have a house a residency program approved by the Accreditation Council 

for Graduate Medical Education (Allison, et al., 2000).  Hospitals that have residency 

programs, but are not members of the Council of Teaching Hospitals were classified as 

minor teaching hospitals (Allison, et al., 2000).  Hospitals which do not meet the 

standards for major or minor classification were classified as non-teaching hospitals. 

Comparisons of patient outcomes between teaching and nonteaching hospitals are 

common in hospital focused healthcare studies.  The relationship between hospital 

teaching status and patient outcomes measures has varied in the literature.  Some studies 

have found significantly higher mortality rates in major teaching hospitals (Iezzoni, et. 

1990; Pollack, et al., 1994).  Numerous other studies have identified a positive 

relationship between major teaching hospitals and improved patient outcomes (Chen, 

Radford, Wang, Marciniak, & Krumholz, 1999; Rosenthal, Harper, Quinn, & Cooper, 

1997; Polanczyk, Lane, Coburn, Philbin, Dec, & DiSalvo, 2002). 

Hospital ownership. Information regarding hospital ownership was obtained from 

the AHA database.  Categories for hospital ownership on the AHA database were 

government federal, government non-federal, nongovernment non-for-profit, and investor 
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owned (AHA, 2012b).  Hospital ownership was included in the investigated hospital 

characteristics because the type of organizational control of an institution may impact the 

resources available to staff for patient care.  Hospital ownership was also a significant 

structural characteristic in the Donabedian’s Structure Process Outcome Model (1980).

Geographical location.  Information regarding geographical location of hospitals 

was obtained from the AHA database.  Geographical locations of hospitals included in 

the AHA database are categorized as rural or urban depending on the community in 

which the hospital is located (AHA, 2012b).  Geographical location of a hospital maybe 

significant to patient outcomes because of the increased or decreased access to care 

associated with certain geographical locations.  Additionally, there have been differences 

noted in technology advancement within rural and urban hospitals.  In a study by Brooks, 

Menachemi, Burke, and Clawson (2005), rural hospitals were found to be less likely to 

use “automated pharmacy dispensing” technology, computer software for “outcomes and 

quality management,” “automated alerts/paging to clinicians,” and “bar-coding”

technology for “medication management” than urban hospital (p. 106).   

Hospital bed size. Information regarding the size of hospitals included in this 

study was based on the number of beds within the facility.  Hospitals’ bed size 

information was collected from the AHA database.  Hospitals were classified on the 

AHA database as small (1-99 beds), medium (100-399 beds), and large (400+ beds) 

(AHA, 2012b).  Hospital beds size may be relevant to patient outcomes because, the 

number of beds influences the number of patients cared for in a facility and the number of 

nurses required delivering the care.  Several studies have found larger hospitals to be 

associated with improved patient outcomes (Hughes, Garnick, Luft, McPhee, & Hunt, 
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1988; Carbonell, et al., 2005;  Dunton, Gajewski, Taunton, & Moore, 2004).  It is unclear 

if this is due to the higher volume of patients being cared for improving providers' skills 

or exactly what phenomena is responsible for the improved patient outcomes (Hughes, et 

al., 1988). 

Dependent variables.  Dependent or outcomes variables investigated in this 

study included: 30-day mortality rates for myocardial infarctions (MI), 30-day mortality 

rates for congestive heart failure (CHF), 30-day mortality rates for pneumonia, 30-day 

readmission rates for MI, 30-day readmission rates for CHF, 30-day readmission rates for 

pneumonia, and patient satisfaction with care indicators. 

 30-day mortality rates for myocardial infarctions (MI). Myocardial infarctions 

(MI) are commonly referred to as “heart attacks” (Thygesen, Alpert, & White, 2007).  

MIs result in death of heart tissue due to ischemia or inadequate blood supply (Thygesen, 

Alpert, & White, 2007).  The USDHHS defines 30-day mortality as “death from any 

cause within 30 days of a hospital admission, for patients hospitalized with one of several 

primary diagnoses (heart attack, heart failure, and pneumonia), regardless of whether the 

patient dies while still in the hospital or after discharge” (2012f, Para 1).  The measure 

includes 30 days following a hospital admission because it is believed to be a reasonable 

timeframe to be an indicator of care received during the hospitalization.  According to the 

USDHHS (2012f) mortality greater than 30 days after admission may be representative of 

other factors such as “other complicating illnesses, patients’ own behavior, or care 

provided to patients after hospital discharge” (Para 1).  Mortality rates for hospitals was 

used as an indicator of care because early diagnosis and implementation of appropriate 

interventions during hospitalization such as attention to the Medicare Process of Care 
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measures (aspirin given at discharge, Fibrinolytic medication within 30 minutes of 

arrival, and primary percutaneous coronary intervention (PCI) within 90 minutes of 

arrival) may significantly improve 30-day mortality and readmission rates (Williams, 

2011). Information regarding patients’ 30-day mortality rates for MIs will be collected 

from the Hospital Compare Database AHRQ National Measures (USDHHS, 2012a).   

Risk-standardized mortality rates (RSMRs).  The Centers for Medicare & 

Medicaid Services’ (CMS) rates, published in the AHRQ National Measures database, 

for 30-day mortality measures are risk-standardized mortality rates (RSMRs) 

(QualityNet, 2012b).  The methodology used by the CMS “simultaneously” adjusts 

mortality rates on both the patient and hospital levels to allow for fair comparisons 

between hospitals (Berheim, et al., 2012).   

On the patient level, the rates included patients who are 65 years of age or older 

who either have “Original Medicare” or were admitted to a Veteran’s Administration 

hospital (USDHHS, 2012f).  The CMS calculates a risk-standardization calculation to 

adjusted for patients’ characteristics that increased patients’ likelihood of death outside 

the control of quality hospital care “including the patient’s age, gender, past medical 

history, and other diseases or conditions (comorbidities) the patient had at hospital arrival 

that are known to increase the patient’s risk of dying or readmission” (USDHHS, 2012f, 

Para 5).  For example, patients admitted for hospice or comfort care are excluded from 

the mortality calculations (QualityNet, 2012b).   

At the hospital level, the CMS risk adjustment methodology accounts for 

“hospital-specific intercepts as arising from a normal distribution” (Bernheim, et al., 

2012a, p.11).   The hospital-specific intercepts include “underlying risk for mortality at 
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the hospital after accounting for patient risk” (Bernheim, et al., 2012a, p.11).   According 

to a review of the CMS risk adjustment by the Committee of Presidents of Statistical 

Societies (COPSS) (Ash, et al., 2012, p.13), “the current CMS approach provides a valid 

and effective approach that respects the data structure.”  COPSS praised the methods 

incorporation of adjustments for variance at the hospital and patient levels. However, the 

committee warns that current system warrants “augmentation” with investigating the 

relationship of hospital attributes (hospital control, geographical location, etc) as 

covariables when analyzing the outcome measures (Ash, et al., 2012).  This study 

addressed this limitation identified by the COPSS by investigating hospital attributes as 

covariables when comparing hospital outcomes. 

Figure 3.3 illustrates the calculation used by the CMS to determine the hospitals’

RSMRs.   

Figure 3.3 Risk-Standardized Mortality Rates Calculation 

This calculation is based on the “ratio of “observed” to “expected” used in other 

types of statistical analyses” (QualityNet, 2012b, p.14).  The CMS calculates the RSMRs 

by dividing the number of deaths within 30 days a hospital is predicted to have based on 

“the hospital’s performance with its observed case-mix” by the “the number of deaths 

expected based on the nation’s performance with that hospital’s case-mix” multiplied by 
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the national unadjusted mortality rate (QualityNet, 2012b, p.14).  According to the CMS 

“a ratio of less than one indicates a lower-than-expected mortality rate (or better quality), 

and a ratio of greater than one indicates a higher-than-expected mortality rate (or worse 

quality)” (QualityNet, 2012b, p.14).  In an effort to keep hospital comparisons “fair”, the 

CMS data on patient mortality is collected over three years rather than one year.  This 

increases the number of applicable cases included which “enhances the precision” of the 

rates (QualityNet, 2012a, Para. 4).   

30-day mortality rates for congestive heart failure (CHF).  Congestive heart 

failure (CHF) is defined as the inability of the heart to sufficiently pump blood to the 

body (“Heart failure,” 2011).  Hospitals’ mortality rates of patients with CHF have been 

endorsed by the American Heart Association and the American College of Cardiologists 

(AHA/ACC) as recommended measures of quality patient care (2000).  This 

recommendation is based on the idea that institutions should have clear guidelines 

regarding treatment of patients with CHF, signs of CHF should be easily recognized and 

diagnosed in order to implement necessary interventions, and staffing should be ample to 

increase the level of care provided to patients with CHF if necessary (AHA/ACC, 2000).  

Additionally, adherence to the Medicare Clinical Process of Care Measures for patients 

with CHF (evaluation for Left Ventricular Systolic Dysfunction (LVSD), given ACE 

Inhibitor or ARB for LVSD, and given discharge instructions) may significantly improve 

30-day mortality and readmission rates (Williams, 2011). 

Information regarding patients’ 30-day mortality rates for CHF was collected 

from the Hospital Compare Database AHRQ National Measures (USDHHS, 2012a).  See 

discussion under the Risk-Standardized Mortality Rates portion of this paper for 
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information regarding patients represented in the CHF mortality rates and risk adjustment 

details. 

30-day mortality rates for pneumonia. Pneumonia is a potentially life threatening 

infection of the lung characterized by inflammation of the lung tissue (“Pneumonia,”

2011).  Pneumonia can be caused by a number of bacterial, fungal, or viral agents 

(“Pneumonia,” 2011).  According to the AHRQ website hospitals’ 30-day mortality rates 

for pneumonia are a significant measure of quality patient care because “rapid 

identification and aggressive treatment of complications” associated with pneumonia may 

hinder the progression of the illness to death (USDHHS, 2010).  Specifically, adherence 

to the Medicare Clinical Process of Care Measures focused on pneumonia prevention and 

early identification (pneumococcal vaccination, influenza vaccination, blood cultures 

performed in the Emergency Department prior to initial antibiotic received in hospital,  

and initial antibiotic selection for community-acquired pneumonia in immunocompetent 

patients) may significantly improve 30-day mortality and readmission rates (Williams, 

2011). 

Information regarding patients’ 30-day mortality rates for pneumonia was 

collected from the Hospital Compare Database AHRQ National Measures (USDHHS, 

2012a).  See discussion under the Risk-Standardized Mortality Rates portion of this paper 

for information regarding patients represented in the pneumonia mortality rates and risk 

adjustment details. 

30-day readmission rates for MI. The 30-day readmission rate for MIs refers to 

any hospital readmission to any acute care facility within 30 days of being discharged 

from a hospital where the patient’s original hospitalization diagnosis was MI (USDHHS, 



42 

2012f).  Patients are included in this total regardless of the diagnosis of the readmission 

or if the readmission occurs in a different acute care facility (USDHHS, 2012f).  

Information regarding patients’ 30-day readmission rates for MIs was collected from the 

Hospital Compare Database AHRQ National Measures (USDHHS, 2012a).   

Risk-standardized readmission rates (RSRRs).  The Centers for Medicare & 

Medicaid Services’ (CMS) rates, published in the AHRQ National Measures database, 

for 30-day readmission measures are risk-standardized readmission rates (RSRRs) 

(QualityNet, 2012c).  The rates include patients who are 65 years of age or older who 

either have “Original Medicare” or were admitted to a Veteran’s Administration hospital 

(USDHHS, 2012f).  The methodology used by the CMS “simultaneously” adjusts 

readmission rates on both the patient and hospital levels to allow for fair comparisons 

between hospitals (Berheim, et al., 2012b).   

On the patient level, the CMS conducts a risk-standardization calculation to adjust 

for patients’ characteristics that increased patients’ likelihood of readmission outside the 

control of quality hospital care.   The adjustment takes into consideration data collected 

on each patient for 12 months prior to the current admission (Bernheim, et al, 2012b).  

Risk-adjustment variables on the patient level include “the patient’s age, gender, past 

medical history, and other diseases or conditions (comorbidities) the patient had at 

hospital arrival that are known to increase the patient’s risk of dying or readmission”

(USDHHS, 2012f, Para 5).  For example, patients admitted for a planned procedure that 

required hospital readmission are excluded from the readmission calculations 

(QualityNet, 2012c).  The CMS risk adjustment does not consider the socioeconomic 
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status of patients, because the CMS believes that there should not be different standards 

of healthcare for individuals based on socioeconomic status (Bernheim, et al, 2012b).   

At the hospital level, the CMS risk adjustment methodology accounts for 

“hospital-specific intercepts as arising from a normal distribution” (Bernheim, et al., 

2012b, p.11).   The hospital-specific intercepts include “underlying risk for readmission 

at the hospital after accounting for patient risk” (Bernheim, et al., 2012b, p.11).   

Additionally, hospital adjustments look at “clustering” of patient “types” (Bernheim, et 

al., 2012b).    

Figure 3.6 illustrates the calculation used by the CMS to determine the hospitals’

RSRRs.   

Figure 3.4 Risk-Standardized Readmission Rates Calculation

 

 This calculation is based on the “ratio of “observed” to “expected” used in other 

types of statistical analyses” (QualityNet, 2012c, p.16).  The CMS calculates the RSRRs 

by dividing the number of readmissions within 30 days a hospital is predicted to have 

based on “the hospital’s performance with its observed case-mix” by the “the number of 

readmissions expected based on the nation’s performance with that hospital’s case-mix”

multiplied by the national unadjusted readmission rate (QualityNet, 2012b, p.16).   
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 According to the CMS “a ratio of less than one indicates a lower-than-expected 

readmission rate (or better quality), and a ratio of greater than one indicates a higher-

than-expected readmission rate (or worse quality)” (QualityNet, 2012c, p.16).   

In an effort to keep hospital comparisons “fair”, the CMS data on patient 

readmission is collected over three years rather than one year.  This increases the number 

of applicable cases included which “enhances the precision” of the rates (QualityNet, 

2012a, Para. 4).  Restrictions are also made on the number of times one patient can 

impact the score.  For example, “because AMI, HF, and pneumonia patients commonly 

have multiple admissions in a year, the measures include one randomly selected 

admission per patient per year per condition” (QualityNet, 2012b, p.14).  The CMS 

reports that because this approach is random, it should not result in a bias against any 

hospitals’ rates (QualityNet, 2012b).   

30-day readmission rates for CHF. The 30-day readmission rate for CHF refers 

to any hospital readmissions to an acute care facility within 30 days of being discharged 

from a hospital when the patient’s original hospitalization diagnosis was CHF (USDHHS, 

2012f).  Information regarding patients’ 30-day readmission rates for CHF was collected 

from the Hospital Compare Database AHRQ National Measures (USDHHS, 2012a). See 

discussion under the Risk-Standardized Readmission Rates portion of this paper for 

information regarding patients represented in the CHF readmission rates and risk 

adjustment details. 

30-day readmission rates for pneumonia. The 30-day readmission rate for 

pneumonia refers to any hospital readmissions to an acute care facility within 30 days of 

being discharged from a hospital when the patient’s original hospitalization diagnosis 
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was pneumonia (USDHHS, 2012f).  Information regarding patients’ 30-day readmission 

rates for pneumonia was collected from the Hospital Compare Database AHRQ National 

Measures (USDHHS, 2012a). See discussion under the Risk-Standardized Readmission 

Rates portion of this paper for information regarding patients represented in the 

pneumonia readmission rates and risk adjustment details. 

Patient satisfaction with care indicators.  Patient satisfaction with care data was 

collected from the Hospital Consumer Assessment of Healthcare Providers and Systems 

(HCAHPS) (USDHHS, 2012b).  The data included answers to questions regarding 

patient satisfaction with the hospital, healthcare providers encountered, and care received 

during their hospitalization.  Data was provided from responses to patient surveys by 

patients discharged from an acute or short term care facilities that receives Medicare 

funding (USDHHS, 2012c).   However, participation was not restricted to Medicare 

patients.  The HCAHPS patient surveys are administered to patients two days to six 

weeks after discharge from the hospital (USDHHS, 2012c). Only information on 

hospitals with greater than 100 patient surveys reported on the HCAHPS database were 

used for this study.  This is based on the USDHHS warning that less than 100 survey 

responses may impede the ability to reliably assess a hospital (2012b).   

The HCAHPS consists of 27 questions, 18 of which focus on rating the 

hospitalization experience.  The following is a breakdown of the topics the survey 

addresses (USDHHS, 2012c, Para 2): 

Nurse Communication  
Doctor Communication  
Responsiveness of Hospital Staff  
Pain Management  
Communication about Medicines  
Discharge Information  



46 

Cleanliness of Hospital Environment  
Quietness of Hospital Environment  
Overall Rating of Hospital  
Willingness to Recommend Hospital  

Questions that pertain to nursing and the overall hospital experience were included in this 

study as patient satisfaction indicators (USDHHS, 2012b): 

How often did nurses communicate well with patients?  
How often did patients receive help quickly from hospital staff? 
How often was patients' pain well controlled? 
How often did staff explain about medicines before giving them to 
patients? 
Were patients given information about what to do during their recovery at 
home? 
How do patients rate the hospital overall? 
Would patients recommend the hospital to friends and family? 

Patient-mix and Mode Adjustment to HCAHPS Scores.  To help ensure as “fair”

a comparison as possible between hospitals, the data included on the HCAHPS database 

is adjusted to take into consideration the “mode” the survey was conducted and the “mix 

of patients” hospitals provide care to (HCAHPS, 2008).  Based on a study conducted by 

HCAHPS the effect of “mode” of survey on response rates and ratings was investigated.  

The study determined that patients rated satisfaction with care higher when surveyed on 

the telephone or by Active Interactive Voice Response (AIVR) systems then when 

surveyed by mail or mixed modes (HCAHPS, 2008).  To adjust for this variation, the 

mail only mode of survey has been established as the baseline for the survey and all 

“surveys conducted in the Telephone Only, Mixed, and Active IVR modes are further 

adjusted according to the difference in mode effects between that mode and the Mail 

Only mode” (HCAHPS, 2008, p.7). 
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The study conducted by HCAHPS also investigated the response rate of patients 

based on patient characteristics, it was determined that several characteristics were 

significant to response rates and ratings.  Therefore the “mix of patients” adjustment 

refers to how HCAHPS scores are adjusted based on the following characteristics: self-

reported health status, education, service line (area of hospital treated), age, if admission 

originated in the ER, response percentile, and primary language other than English 

(HCAHPS, 2008).   

Figure 3.5 illustrates the components required to calculate the final hospital 

HCAHPS patient-mix adjusted score.   
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Figure 3.5 Patient-Mix and Mode Adjustment to HCAHPS Scores 

The components needed include: the hospitals’ means of HCAHPS outcomes 

adjusted for survey mode, hospitals’ individual-level patient-mix adjustments from the 

annual Patient-mix Coefficients HCAHPS Report, the hospitals’ means on patient-mix 

variables, and the national means on patient-mix variables (HCAHPS, 2012). 

Protections for Human Subjects 

This study received exempt status from the UH Human Studies Program and IRB 

(Appendix B).  The study did not require full IRB approval because it utilized  publically 
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available databases and does not include any “individual identifiers” and therefore is not 

considered to be involving human subjects (UH Human Studies Program and IRB, 2012).    
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Chapter 4: Results 

 
 Chapter 4 presents the results of the data analysis performed.  The purpose of this 

study was to determine if significant relationships existed between the Magnet status of 

hospitals and 30-day mortality rates (for MIs, CHF, and pneumonia), 30-day Medicare 

readmission rates (for MIs, CHF, and pneumonia), and patient satisfaction with care 

reported on the Hospital Consumer Assessment of Healthcare Providers and Systems 

(HCAHPS) Survey.  

 Statistical data analysis for this study was conducted using the IBM Statistical 

Package for the Social Sciences (SPSS) Windows Version 20.   

Rationale for Statistical Tests Used  

 The selection of statistical tests for this study was based on the following 

approaches and rationale: 

Univariable analysis.  All three of the research questions sought to compare 

means which made the use of multiple one-way ANOVAs and the MANOVA were both 

initially considered.  The final decision to utilize multiple one-way ANOVAs was made 

based on the data and is supported by the following description of the test.  Greater detail 

on the test selection process is described in Appendix C.   

One-way ANOVA.  The one-way ANOVA is a univariate test used to determine 

the presence of a statistically significant difference between means (Tabachnick & Fidell, 

2007) in terms of of one or more IVs with one DV (Fausset, Rogers, & Fisk, 2009).  

There are three general assumptions for ANOVAs (Laerd Statistics 2012b; Fausset, 

Rogers, & Fisk, 2009):  



51 

1. Normal distribution of the dependent variable –Determined by the 

Shapiro-Wilk Test (discussed below) 

2. Homogeneity of population variances – Determined by Levene's Test for 

Homogeneity of Variances (discussed below). 

3. Mean differences in the DV are a result of the IV  

This study utilized multiple univariate ANOVAs to conduct multivariate analysis.  This 

use of multiple ANOVAs is justified when the investigation addresses how the IVs affect 

each DV; not “the linear composite of the dependent variables” (Fausset, Rogers, & Fisk, 

2009, p.5).  According to Anderson (1985), the multiple use of ANOVAs is preferred 

when the linear combination effects of the DVs are not being considered, as long as 

control is made to reduce the risk of Type I error.  

Bonferroni correction. The risk of Type I error (rejecting a true null hypothesis –

a false positive) increases when running multiple ANOVAs.  The increased risk of Type I 

error is a result of the “probability of identifying at least one significant result due to 

chance increases as more hypotheses are tested” (Napierala, 2012, para. 2).  In this study, 

increased risk of Type I error was controlled with the use of a Bonferroni correction, 

(Fausset, Rogers, & Fisk, 2009; Napierala, 2012).  The Bonferroni correction reduced the 

value of alpha (usually 0.05) by dividing the alpha value by the number of dependent 

variables being investigated (Napierala, 2012).  This resulted in the p-value to be 

considered significant being reduced and therefore, decreasing the chance of making a 

Type I error to a very acceptable level (Napierala, 2012). 

Shapiro-Wilk Test. Prior to running the independent one-way ANOVAs, the 

Kolmogorov-Smirnov Test and the Shapiro-Wilk Test were run to test for the normal 
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distribution of dependent variables (Tabachnick & Fidell, 2007).   Non-significant p

values for these normality tests indicated the variable in question had a normal 

distribution. When the p values for these normality tests were significant then the 

assumption of normality was considered violated. According to Tabachnick and Fidell 

(2007), the Shapiro Wilks test should not be the exclusive deciding factor in determining 

normality of the sample.  Based on this recommendation, a visual assessment of the SPSS 

created histograms, Q-Q plots, and box plots was also performed (Appendixes D & E).  

Levene's Test of Homogeneity of Variance.  Another of the assumptions of the 

one-way ANOVA is the homogeneity of population variances (Fausset, Rogers, & Fisk, 

2009).  The Levene's Test of Homogeneity of Variance was run with the one-way 

ANOVA to test for similar variances.  The assumption of homogeneity of variance was 

not considered violated when the Levene's Test if the p value was greater than 0.05.  In 

the instances where the p value of the Levene's Test was less than 0.05, the assumption of 

homogeneity of variance was considered not met and the more robust Welch’s ANOVA 

with Games-Howell post-hoc tests were used to report findings (Laerd Statistics, 2012b). 

Post-hoc test considerations for the one-way ANOVA.  The one-way ANOVA is 

an omnibus test, which tells only if there are significant differences between groups 

present (Tabachnick & Fidell, 2007).   However, it does not specify which groups were 

significant. Therefore, post-hoc analyses were run to determine which groups were 

significant.  Although there are several post-hoc test options with the one-way ANOVA, 

the post-hoc tests used for this study were the Tukey’s and the Games-Howell.  The 

Tukey’s test or the highest significance difference (HSD) test accurately maintains the 

alpha even with multiple tests being performed making it a good fit for this study 
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(Stevens, 1999).  In the instances where homogeneity was violated, an alternative post-

hoc test, the Games-Howell was utilized due to its more robust nature making it a 

preferred test in the case of violated homogeneity (Laerd, 2012b).    

Non-parametric alternative to the one-way ANOVA.  The Kruskal-Wallis test is 

the non-parametric alternative to the one-way ANOVA which can be utilized in the case 

of sample that violates assumptions of normality (Laerd Statistics, 2012a).  Alternatively 

due to the robust nature of the one-way ANOVA test, it is not uncommon for the one-

way ANOVA to still be used when the assumption of normality is violated because is not 

overly sensitive to deviations in normality and because the violations in this scenario 

were not severe (Tabachnick & Fidell, 2007).  However, the use of the one-way ANOVA 

when the assumption of normality is violated increases the potential of Type I errors.  

One method to decrease this risk is performing both the one-way ANOVA and the 

Kruskal-Wallis test.  If the results are consistent between the two tests it is customary to 

report on the findings of the more conventional one-way ANOVA (Laerd Statistics, 

2012b).    

Effect size.  Effect size was reported using the 2 on the one-way ANOVA results 

in order to determine how much of the variation in means was attributed to the factors 

being investigated.  According to Cohen (1988), when the 2 is used in the traditional r 

index for determining effect sizes should be adjusted to the following:  0.0099 

represents a small effect,  0.0588 is a medium effect, and  0.1379 is a large effect. 

Multivariable analysis.  In addition to the univariable analysis, multivariable 

analysis was also run in order to answer research questions 1 and 2.  In order to determine 

if two or more hospital characteristics in research questions 1 and 2 had linear 
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relationships associated with each of the outcome variables, a univariate General Linear 

Model (GLM) analysis was performed in addition to the univariable analysis already 

described.  The GLM in this chapter is called univariate because the GLM was performed 

separately for each of the outcome variables, instead of multiple outcome variables 

together.  In order to achieve a parsimonious model and facilitate interpretation, the 

multivariable model building process followed a backward model selection method 

(Bursac, Gauss, Williams, & Hosmer, 2008).  Initially, all of the hospital characteristics 

(Magnet status, teaching status, ownership, location, and bed size) were run in a 

multivariable GLM analysis with the each of the outcome variables (30 day mortality and 

readmission rates for MI, CHF, and pneumonia).  Each subsequent step in the model 

involved removing the variable with the largest p-value and then rerunning GLM 

analysis.  The candidate terms continued to be eliminated from the analysis until only 

significant variables remained using p = 0.05 as cut point.  Despite the 0.05 cut off used 

to build the GLM model, the level for significance of the analysis was p < 0.008.  This 

was to mirror the level of significance used in the univariable analyses for research 

questions 1 and 2.  The significant findings from this process are presented for each 

outcome variable and the differences between the multivariable and univariable analyses 

are discussed. 

Effect size.  Effect size is reported using the partial 2 on the Factorial ANVOVA 

used for the multivariable analysis in order to determine how much of the variation in 

means was attributed to the factors being investigated.  According to Cohen (1988), when 

the partial 2 is used the traditional r index for determining effect sizes should be 
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adjusted to the following:  0.0099 represents a small effect,  0.0588 is a medium effect, 

and 0.1379 is a large effect. 

Sample Characteristics 

 The final analysis sample included 2,001 acute care hospitals.  Table 4.1 shows 

the breakdown of the sample by hospital’s characteristics.   

Table 4.1 Analysis Sample Characteristics 
 

Factors Sub-Categories n % 

Magnet  Status 

Non-Magnet 1742 87% 

Magnet in Progress 99 5% 

Magnet 160 8% 

Teaching Status 

Non-Teaching 1220 61% 

Minor  556 28% 

Major 225 11% 

Ownership 

Government  230 12% 

Non-Govt / Non-Profit 1407 70% 

For Profit 364 18% 

Location 

Rural 422 21% 

Urban 1579 79% 

Bed Size 

Small (0-99 beds) 272 14% 

Medium (100-399 beds) 1346 67% 

  Large (400+ beds) 383 19% 

 
The largest percentage of hospitals were the non-Magnet hospitals (n=1742) 

which made up 87% of the sample.  Magnet-in-progress hospitals (n=99) made up 5% 
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and the final 8% were Magnet hospitals (n=160).  The teaching status of hospitals was 

broken down into 61% non-teaching (n=1220), 28% minor teaching (n=556), and 11% of 

the hospitals (n=225) having major teaching status.  On initial analysis of hospital 

ownership/control only one hospital was identified in the sample as being federal 

government owned or operated.  The non-federal government group consisted of 229 

hospitals.  Due to the lack of adequate federal hospitals in the sample the group 

government federal owned or operated was combined with government non-federal to 

create the merged government group included in this analysis and on Table 4.1.  The 

hospital ownership of the sample was mostly non-government / non-profit (n=1407) 

70%.  The remaining hospitals were for profit (n=364) 18%, and government (n=230) 

12%.  The majority of the hospitals in the study had an urban location 79% (n=1579) and 

the remaining 21% were located in rural areas (n=422).  Hospital bed size included three 

categories small 0-99 beds 14% (N=272), medium 100-399 beds 67% (n=1346), and 

large 400+beds 19% (n=383). 

Magnet Hospitals Demographics 
 
 To determine the demographics of Magnet, Magnet-in-progress, and non-Magnet 

hospitals the sample was divided up based on Magnet status then further reviewed 

regarding ownership, teaching status, location, and bed size (Table 4.2).  
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Table 4.2 Magnet Hospitals Demographics 

  Magnet        
(n=160) 

Magnet in 
Progress 
(n=99) 

Non-Magnet 
(n=1742) Chi-Square Results 

  n % n % n % 2 df P 
Non-
Teaching 51 32% 42 42% 1126 65% 

Minor  53 33% 34 35% 469 27% 138 4 <0.001 

Major 56 35% 23 23% 147 8% 

Govt. 18 11% 13 13% 199 11% 

Non-
Profit 138 87% 77 78% 1192 68% 37.5 4 <0.001 

For 
Profit 4 3% 9 9% 351 20% 

Rural 10 6% 9 10% 403 23% 34.1 2 <0.001 

Urban 150 94% 90 90% 1339 77% 

Small  3 2% 4 4% 265 15% 

Medium  74 46% 63 64% 1209 70% 152 4 <0.001 

Large  83 52% 32 32% 268 15%       

A Chi-square test for association was conducted between Magnet status and 

teaching status; Magnet status and ownership; Magnet status and location; and Magnet 

status and bed size.  All expected cell frequencies were greater than five.  There were 

statistically significant relationships identified between each pair investigated: Magnet 

status and teaching status 2 (4) = 137.8, p < 0.001; Magnet status and ownership 2 (4) = 

37.526, p < 0.001; Magnet status and location 2 (2) = 34.113, p < 0.001;  and Magnet 
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status and bed size 2 (4) = 152.12, p < 0.001.  Teaching status of Magnet hospitals was 

fairly equally split between non-teaching (n = 51, 32%), minor (n = 53, 33%), and major 

(n=56, 35%) teaching affiliations.  The majority of both Magnet-in-progress (n = 42, 

42%) and non-Magnet (n = 1126, 65%) hospitals were non-teaching.  Magnet hospitals in 

the sample consisted of mostly non-government non-for profit organizations (n = 138, 

87%).  This finding was consistent with Magnet-in-progress (n = 77, 78%) and non-

Magnet (n = 1192, 68%) hospitals.  Urban settings was the most common location for 

Magnet (n = 150, 94%), Magnet-in-progress (n = 90, 90%), and non-Magnet hospitals (n 

= 1339, 77%).  Magnet hospitals were more frequently large size with in hospital bed 

numbers in excess of 400 beds (n = 83, 52%).  The majority of both the Magnet-in-

progress (n = 63, 64%) and non-Magnet hospitals (n = 1209, 70%) had between 100 to 

399 beds.  

Research Questions 

 Three research questions guided the data analysis and will be used as the 

framework to present the results.  Research questions 1and 2 will include both 

univariable and multivariable analyses.  Research question 3 includes a univariable 

analysis. 

Research Question 1 
 
 Research question 1 sought to determine if there was a difference in the 

occurrence of patient outcome measures 30-day mortality rates (for MIs, CHF, and 

pneumonia) and 30-day readmission rates (for MIs, CHF, and pneumonia) between 

Magnet, Magnet-in-progress, and non-Magnet hospitals.   
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Research question 1 null hypothesis. There are no significant differences in the 

occurrence of patient outcome measures 30-day mortality rates (for MIs, CHF, and 

pneumonia) and 30-day readmission rates (for MIs, CHF, and pneumonia) between 

Magnet, Magnet-in-progress, and non-Magnet hospitals. 

Research Question 1 Univariable Analysis 

Multiple one-way ANOVAs were run to determine if significant differences exist 

in the patient outcome measures 30-day mortality and readmission rates (for MIs, CHF, 

and pneumonia) between Magnet, Magnet-in-progress, and non-Magnet hospitals. Table 

4.3 displays the means, standard deviations, and 95% confidence intervals for each of the 

Magnet levels. 

Table 4.3 Crude Mean Rates and Standard Deviations by Magnet Level 

The test for assumption of normality was violated in all cases, (Shapiro-Wilk 

Test) for all of the outcome variables (Table 4.4).   

Outcomes M (SD) 95% CI M (SD) 95% CI M (SD) 95% CI
Mortality 
MI

15.43 (1.51) [15.36, 15.50] 15.13 (1.59) [14.81, 15.45] 14.87 (1.45) [14.65, 15.10]

Mortality 
CHF

11.54 (1.60) [11.47, 11.62] 11.16 (1.64) [10.83, 11.48] 11.17 (1.62) [10.92, 11.42]

Mortality 
PNE

12.01 (1.80) [11.93, 12.10] 12.26 (1.82) [11.90, 12.62] 12.20 (1.64) [11.95, 12.45]

Readmit 
MI

19.70 (1.49) [19.63, 19.77] 19.76 (1.49) [19.47, 20.06] 19.53 (1.71) [19.26, 19.79]

Readmit 
CHF

24.80 (2.06) [24.71, 24.90] 24.59 (2.12) [24.17, 25.01] 24.57 (1.96) [24.26, 24.88]

Readmit 
PNE

18.68 (1.70) [18.60, 18.76] 18.68 (1.56) [18.37, 18.99] 18.79 (1.82) [18.50, 19.07]

Non-Magnet Magnet-in-Progress        Magnet                 
 n = 1742 n = 99 n = 160
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Table 4.4 Testing for Normality of Outcome Variables  

 
Outcomes Statistic df P

30 Day Mortality MI 0.996 2001 <0.001* 

30 Day Mortality CHF 0.995 2001 <0.001* 

30 Day Mortality Pneumonia 0.985 2001 <0.001* 

30 Day Readmission MI 0.995 2001 <0.001* 

30 Day Readmission CHF 0.997 2001 0.001* 

30 Day Readmission Pneumonia 0.993 2001 <0.001* 

Note. *Indicates significant p value (p < 0.05) 

 A visual assessment of the SPSS created histograms, Q-Q plots, and box plots 

was performed (Appendixes D & E) which implied that although there was a violation of 

normality by Shapiro Wilks test, for the most part the schematics were symmetrical, 

possessed uni-mode, and non-skewed distribution.   

Assessment by Levene's Test of Homogeneity of Variance revealed there was 

homogeneity of variances (p > 0.05) in all of the outcome variables except the 30 day 

readmission rates for MI (p = 0.013). An alpha level of 0.008 was used for all of the 

following analysis based on the Bonferroni correction; 

p < 0.05 / 6 DVs = 0.00833 rd. to 0.008 new p value < 0.008 

 Table 4.5 shows the one-way ANOVA and Welch’s ANOVA results  
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Table 4.5 ANOVA and Welch’s ANOVA Results on Magnet Status 

Outcome df F p 2

30 Day Mortality MI 

Between Groups 2 11.17 <0.001* 0.011 

Within Groups 1998 
   

30 Day Mortality CHF 
   

Between Groups 2 6.33 0.002* 0.006 

Within Groups 1998 
   

30 Day Mortality Pneumonia 
 

Between Groups 2 1.57 0.209 0.002 

Within Groups 1998 
   

30 Day Readmission MI 

Between Groups 2 0.9 0.408 0.001 

Within Groups 180.88 

30 Day Readmission CHF 
 

Between Groups 2 1.34 0.263 0.001 

Within Groups 1998 
   

30 Day Readmission Pneumonia 
 

Between Groups 2 0.3 0.738 <0.001 

Within Groups 1998       

Note. * p value <0.008.  Welch’s ANOVA results are reported for the outcome 30 day 
readmission MI. 

 The tests indicated there was a significant difference in 30 day mortality rates for 

MIs F(2,1998) =11.17, p < 0.001 and 30 day mortality rates for CHF F(2,1998) = 6.33, p 

= 0.002.  The 2 = 0.011 and 0.006 respectively indicating that 1.1% of the variation in 30 

day mortality rates for MIs and 0.6% of the variation in 30 day mortality rates for CHF 

are attributed to the difference in Magnet status levels.  There were no statistically 
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significant differences identified between the remaining outcome variables and the 

Magnet Status of hospitals.   

 Post hoc comparisons using the Tukey’s showed a statistically significant (p <

0.001) increase in 30 day MI mortality rates in non-Magnet hospitals (15.43) when 

compared to Magnet hospitals (14.87) this was an increase of 0.55, 95% CI [0.26 to 

0.84].  The null hypothesis was rejected.  Post hoc comparisons of the 30 day mortality 

rates for CHF did not reveal any significant findings.  The Kruskal-Wallis test was used 

to confirm the findings reported from the one-way ANOVA analysis.  Table 4.6 shows 

the preliminary findings of the Kruskal-Wallis test.   

Table 4.6 Preliminary Kruskal-Wallis Test Results on Magnet Status 

Outcome Decision p   
          

30 Day Mortality MI Reject Null H <0.001* 

30 Day Mortality CHF Reject Null H 0.001* 

30 Day Mortality Pneumonia Do Not Reject Null H 0.560 

30 Day Readmission MI Do Not Reject Null H 0.311 

30 Day Readmission CHF Do Not Reject Null H 0.239 

30 Day Readmission Pneumonia Do Not Reject Null H 0.884 
Note. * p value <0.008.   

The Kruskal-Wallis test showed  statistically significant differences in 30 day 

mortality rates for MIs between the different levels of Magnet hospital status, 2 (2) = 

21.39, p < 0.001; and  in 30 day CHF mortality rates between the different levels of  

Magnet hospital status and 2 (2) =13.12, p = 0.001.  Post-hoc analysis of the Kruskal-
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Wallis test revealed statistically significant differences in 30 day MI mean mortality rates 

between Magnet (14.87) and non-Magnet hospitals (15.43), p < 0.001.  When the 

pairwise comparison was performed for multiple comparisons on the 30 day CHF 

mortality rates, no significant findings were found at the p < 0.008 level. 

In summary the univariable analysis for research question 1 indicated only one 

significant finding; a statistically significant (p < 0.001) increase in 30 day MI mortality 

rates in non-Magnet hospitals (15.43) when compared to Magnet hospitals (14.87). 

Research Question 2  

Research question 2 sought to determine if  there was a difference in the 

occurrence of patient outcome measures 30-day mortality rates (for MIs, CHF, and 

pneumonia), and 30-day readmission rates (for MIs, CHF, and pneumonia) between 

hospitals with the following hospital characteristics:  teaching status (major, minor, or 

nonteaching), hospital ownership (government federal, government non-federal, 

nongovernment non-for-profit, and investor ownership), geographical location (urban or 

rural), and bed size (small, medium, or large). 

Research question 2 null hypothesis. There were no significant differences in 

the occurrence of patient outcome measures 30-day mortality rates (for MIs, CHF, and 

pneumonia), and 30-day readmission rates (for MIs, CHF, and pneumonia) dependent on 

the remaining hospital characteristics including teaching status (major, minor, or 

nonteaching), hospital ownership (government federal, government non-federal, 

nongovernment non-for-profit, and investor ownership), geographical location (urban or 

rural), and bed size (small, medium, or large). 



64 

Hospital ownership.  The independent variable hospital ownership was originally 

planned to have four categories: government federal, government non-federal, 

nongovernment non-for-profit, and investor ownership.  On initial analysis of hospital 

ownership/control only one hospital was identified in the sample as being federal 

government owned or operated.  The non-federal government group consisted of 229 

hospitals.  Due to the lack of an adequate number of federal hospitals in the sample the 

government federal group was combined with government non-federal group to create 

the merged government group included in this analysis. 

Research Question 2 Univariable Analysis 

Multiple one-way ANOVAs were run to determine if significant differences exist 

in the patient outcome measures 30-day mortality and readmission rates (for MIs, CHF, 

and pneumonia) between hospitals based on teaching status, ownership, location, and bed 

size. Tables 4.7 and 4.8 display the crude mean rates, standard deviations, and 95% 

confidence intervals for each of the factors’ levels. 

Tables 4.9 and 4.10 show the results from the Shapiro-Wilk Test.  
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Table 4.7 Mortality Outcomes Crude Mean Rates and Standard Deviations  

  30 Day Mortality MI 30 Day Mortality CHF 30 Day Mortality Pneumonia 

  N+ M (SD) 95% CI M (SD) 95% CI M (SD) 95% CI 
Teaching              
Non  1220 15.51 (1.51) [15.42, 15.59] 11.60 (1.56) [11.51, 11.69] 12.60 (1.78) [11.96, 12.16] 
Minor  556 15.26 (1.44) [15.14, 15.38] 11.53 (1.66) [11.39, 11.66] 12.06 (1.88) [11.91, 12.22] 
Major 225 14.89 (1.64) [14.68, 15.11] 10.84 (1.61) [10.63, 11.05] 11.85 (1.63) [11.63, 12.06] 
Ownership               
Gov't 230 15.75 (1.49) [15.56, 15.94] 11.73 (1.62) [11.52, 11.94] 12.33 (1.85) [12.09, 12.57] 
Non-Profit 1407 15.20 (1.48) [15.12, 15.28] 11.45 (1.61) [11.37, 11.54] 12.00 (1.78) [11.91, 12.10] 
For Profit 364 15.78 (1.58) [15.61, 15.94] 11.50 (1.58) [11.34, 11.67] 12.00 (1.80) [11.81, 12.19] 
Location               
Rural 422 15.84 (1.40) [15.71, 15.97] 11.95 (1.61) [11.80, 12.11] 12.22 (1.81) [12.05, 12.39] 
Urban 1579 15.24 (1.53) [15.17, 15.32] 11.37 (1.59) [11.29, 11.45] 11.99 (1.78) [11.90, 12.08] 
Bed Size               
Small  272 15.57 (1.30) [15.42, 15.73] 11.86 (1.47) [11.68, 12.03] 12.09 (1.78) [11.88, 12.31] 
Medium  1346 15.43 (1.53) [15.35, 15.51] 11.54 (1.61)  [11.45, 11.62] 12.02 (1.81) [11.93, 12.12] 
Large  383 15.01 (1.58) [14.85, 15.17] 11.09 (1.61) [10.93, 11.25] 12.06 (1.73) [11.89, 12.23] 
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Table 4.8 Readmission Outcomes Crude Mean Rates and Standard Deviations  

  30 Day Readmit MI 30 Day Readmit CHF 30 Day Readmit Pneumonia 

  N M (SD) 95% CI M (SD) 95% CI M (SD) 95% CI 
Teaching              

Non  1220 19.63 (1.37) [19.55, 19.71] 24.78 (2.00) [24.67, 24.89] 18.62 (1.70) [18.52, 18.71] 

Minor  556 19.67 (1.68) [19.53, 19.81] 24.51 (2.10) [24.33, 24.68] 18.58 (1.65) [18.44, 18.71] 

Major 225 20.08 (1.76) [19.85, 20.31] 25.38 (2.17) [25.10, 25.67] 19.34 (1.74) [19.12, 19.57] 

Ownership               

Gov't 230 19.57 (1.42) [19.39, 19.76] 24.60 (2.04) [24.33, 24.86] 18.59 (1.69) [18.37, 18.81] 

Non-Profit 1407 19.71 (1.57) [19.62, 19.79] 24.70 (2.07) [24.60, 24.81] 18.67 (1.74) [18.58, 18.76] 

For Profit 364 19.71 (1.34) [19.57, 19.85] 25.16 (1.97) [24.95, 25.36] 18.82 (1.59) [18.66, 18.99] 

Location               

Rural 422 19.52 (1.27) [19.40, 19.64] 24.71 (2.11) [24.51, 24.91] 18.45 (1.76) [18.28, 18.62] 

Urban 1579 19.74 (1.57) [19.66, 19.82] 24.79 (2.05) [24.69, 24.89] 18.75 (1.69) [18.67, 18.83] 

Bed Size               

Small  272 19.63 (1.19) [19.49, 19.77] 24.62 (1.87) [24.40, 24.84] 18.28 (1.57) [18.09, 18.46] 

Medium  1346 19.63 (1.48) [19.55, 19.71] 24.78 (2.05) [24.67, 24.89] 18.67 (1.72) [18.58, 18.76] 

Large  383 19.95 (1.78) [19.77, 20.13] 24.85 (2.20) [24.63, 25.07] 19.03 (1.67) [18.86, 19.20] 
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Table 4.9 Factored Normality of Mortality Outcomes 
          

  
30 Day Mortality 

MI
30 Day Mortality 

CHF 
30 Day Mortality 

PNE 
  

df Statistic p Statistic p Statistic p 
Teaching Status               

Non-Teaching 1220 0.994 <0.001* 0.992 <0.001* 0.985 <0.001*

Minor  556 0.995 0.106 0.995 0.090 0.986 <0.001*

Major 225 0.992 0.230 0.987 0.038* 0.954 <0.001*

Ownership           

Government  230 0.991 0.186 0.986 0.022* 0.949 <0.001*

Non-Govt / Non-Profit 1407 0.997 0.003* 0.996 0.001* 0.987 <0.001*

For Profit 364 0.992 0.036* 0.989 0.010* 0.982 <0.001*

Location           

Rural 422 0.988 0.001* 0.990 0.007* 0.973 <0.001*

Urban 1579 0.996 0.001* 0.995 <0.001* 0.986 <0.001*

Bed Size           

Small 272 0.994 0.325 0.985 0.006* 0.966 <0.001*

Medium 1346 0.995 <0.001* 0.994 <0.001* 0.986 <0.001*

Large  383 0.993 0.056 0.994 0.101 0.981 <0.001*

Note.  Bold font and * indicate p < 0.05 and normality violated based on Shapiro-Wilk Test. 
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Table 4.10 Factored Normality of Readmission Outcomes 

Note.  Bold font and * indicate p < 0.05 and normality violated based on Shapiro-Wilk 
Test. 
 

The assumption of normality was violated in multiple cases, as assessed by 

significant p values (p < 0.05).  A visual assessment of the SPSS created histograms, Q-Q 

plots, and box plots was performed (Appendixes D & E) which suggested that although 

there was a violation of normality by Shapiro Wilks test, for the most part the schematics 

were symmetrical, possessed uni-mode, and non-skewed distribution.   

df Statistic p Statistic p Statistic p
Teaching Status

Non-Teaching 1220 0.996 0.005* 0.997 0.012* 0.992 <0.001*

Minor 556 0.993 0.008* 0.993 0.009* 0.993 0.011*
Major 225 0.994 0.499 0.997 0.932 0.99 0.127

Ownership

Government 230 0.981 0.003* 0.991 0.179 0.987 0.042*

Non-Profit 1407 0.996 0.001* 0.998 0.055 0.991 <0.001*

For Profit 364 0.992 0.050* 0.984 0.001* 0.995 0.264

Location

Rural 422 0.989 0.002* 0.985 <0.001* 0.989 0.002*
Urban 1579 0.996 <0.001* 0.998 0.072 0.993 <0.001*

Bed Size

Small 272 0.954 <0.001* 0.997 0.83 0.98 0.001*
Medium 1346 0.995 <0.001* 0.996 0.001* 0.994 <0.001*
Large 383 0.996 0.47 0.997 0.63 0.986 0.001*

30 Day Readmit  
MI

30 Day Readmit  
CHF

30 Day Readmit 
PNE
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Table 4.11 shows the assessment of homogeneity results derived from the 

Levene's Test of Homogeneity of Variance.    

Table 4.11 Homogeneity of Variances for Hospital Characteristics 

  
30 Day 

Mortality 
MI

30 Day 
Mortality 

CHF 

30 Day 
Mortality 

Pneumonia

30 Day 
Readmit 

MI

30 Day 
Readmit 

CHF 

30 Day 
Readmit 

Pneumonia
 Factor p p p p p p

Teaching  0.103 0.143 0.015* <0.001* 0.150 0.455 

Ownership 0.626 0.951 0.931 <0.001* 0.298 0.048* 

Location 0.005* 0.712 0.886 <0.001* 0.372 0.619 

Bed Size 0.001* 0.146 0.556 <0.001* 0.011* 0.106 

Note. Bold font and * indicate p < 0.05 and violation of homogeneity of variances. 

The table displays the  inconsistent results with several variables meeting 

assumptions of homogeneity with p values > 0.05 and others violating the assumption 

with significant p values <0.05. 

An alpha level of 0.008 was used for all of the following analysis based on the 

Bonferroni correction; 

p < 0.05 / 6 DVs = 0.00833 rd. to 0.008 new p value < 0.008 

 Table 4.12 shows the one-way ANOVA and Welch’s ANOVA results.   
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Table 4.12 ANOVA / Welch ANOVA Results for Hospital Characteristics

Note.  Bold font and * indicates significant finding p < 0.008.  df with figures that include decimals are the Welch ANOVA 

results.       

Outcome
df F p 2 df F p 2 df F p 2 df F p 2

Mortality MI

Btwn Groups 2 18.04 <0.001* 0.018 2 29.61 <0.001* 0.029 1 58.17 <0.001* 0.026 2 14.13 <0.001* 0.014

Within Groups 1998 1998 712.68 612.01

Mortality CHF

Btwn Groups 2 21.83 <0.001* 0.021 2 2.87 0.057 0.003 1 44.11 <0.001* 0.022 2 19.71 <0.001* 0.019

Within Groups 1998 1998 1999 1998

Mortality PNE

Btwn Groups 2 1.75 0.175 0.001 2 3.41 0.033 0.003 1 5.47 0.019 0.003 2 0.21 0.812 <0.001

Within Groups 595.17 1998 1999 1998

Readmit MI

Btwn Groups 2 6.54 0.002* 0.008 2 0.92 0.401 <0.001 1 8.96 0.003* 0.004 2 5.50 0.004* 0.007

Within Groups 535.71 527.42 797.09 607.71

Readmit CHF

Btwn Groups 2 14.71 <0.001* 0.015 2 8.03 <0.001* 0.008 1 0.47 0.495 <0.001 2 1.14 0.321 0.001

Within Groups 1998 1998 1999 594.50

Readmit PNE

Btwn Groups 2 19.27 <0.001* 0.019 2 511.66 0.162 0.002 1 10.10 0.002* 0.005 2 15.89 <0.001* 0.016

Within Groups 1998 511.66 1999 1998

Teaching Status Ownership Location Bed Size
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 The results of these tests and subsequent post hoc analysis of significant findings 

are presented by outcome and factors. 

30 day MI mortality rates findings. Thirty day mortality rates for patients with 

MIs were found to have statistically significant relationships with hospital characteristics.  

The findings are broken down by hospital characteristics and presented below.

Teaching.   There was homogeneity of variances, as assessed with the Levene’s 

Test of Homogeneity of Variances (p = 0.103).  There was a statistically significant 

difference  in mean 30 day mortality rates for MIs, between hospitals with different 

teaching status levels, F(2, 1998) = 18.04, p < 0.001. The null hypothesis was rejected 

and further investigation of significant findings was carried out with the Tukey’s post-hoc 

test.  This analysis revealed that there was a statistically significant increase of 0.25, 95% 

CI [0.07 to 0.43], p = 0.003 in 30 day mortality rates for MIs in non-teaching (15.51) 

hospitals when compared to minor (15.26) teaching hospitals.  Additional significant 

findings included an increase of 0.62, 95% CI [0.36 to 0.87], p < 0.001 in non-teaching 

(15.51) hospitals when compared to major (14.90) teaching hospitals; and an increase of 

0.37, 95% CI [0.87 to 0.65], p = 0.006) in minor (15.26) teaching hospitals when 

compared to major (14.90) teaching hospitals.  

Ownership. There was homogeneity of variances, as assessed with the Levene’s 

Test of Homogeneity of Variances (p = 0.626).  A statistically significant difference  was 

found in the mean 30 day mortality rates for MIs, between hospitals run and or owned by 

different controlling bodies, F (2, 1998) = 29.61, p < 0.001.  The null hypothesis was 

rejected.  Further investigation of findings with the Tukey’s post-hoc analysis revealed 

there was a statistically significant increase of 0.55, 95% CI [0.29 to 0.80], p < 0.001 in 
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30 day mortality rates for MIs in government (15.75) hospitals when compared to non-

government, non-profit (15.20) hospitals.  There was also a statistically significant 

increase of 0.57, 95% CI [0.37 to 0.78], p < 0.001 identified in for profit (15.78) hospitals 

when compared to non-government, non-profit (15.20) hospitals.   

Location. Homogeneity of variances was violated, as assessed with the Levene’s 

Test of Homogeneity of Variances (p = 0.005).  A statistically significant difference was 

found in mean 30 day mortality rate for MIs, with higher rates in rural hospitals (15.84) 

than in urban hospitals (15.24), Welch’s F(1, 712.68) = 58.17, p < 0.001.  Due to the 

dichotomous nature of the location variable no post-hoc analysis was needed.  The null 

hypothesis was rejected. 

Bed size. The Levene’s Test of Homogeneity of Variances revealed that the 

assumption of homogeneity of variances was violated (p = 0.001).   There was a 

statistically significant difference in mean 30 day mortality rates for MIs, between 

hospitals of different bed sizes, Welch’s F(2, 612.01) = 14.13, p < 0.001.   The null 

hypothesis was rejected.  The Games-Howell post-hoc test showed a statistically 

significant increase of 0.56, 95% CI [0.30 to 0.83], p < 0.001 in 30 day mortality rates for 

MIs in small (15.57) hospitals when compared to large (15.01) hospitals.  There was also 

a statistically significant increase of 0.42, 95% CI [0.21 to 0.63], p < 0.001 identified in 

medium (15.43) hospitals when compared to large (15.01) hospitals. 

30 day CHF mortality rates findings.  Thirty day mortality rates for patients 

with CHF were found to have statistically significant relationships with hospital 

characteristics.  The findings are broken down by hospital characteristics and presented 

below. 
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Teaching. There was homogeneity of variances, as assessed with the Levene’s 

Test of Homogeneity of Variances (p = 0.143).  There was a statistically significant 

difference (p<0.008) in mean 30 day mortality rates for CHF, between hospitals with 

different teaching status levels, F (2, 1998) = 21.83, p < 0.001.  The null hypothesis was 

rejected.  There was a statistically significant increase of 0.76, 95% CI [0.49 to 1.03], p < 

0.001 in 30 day mortality rates for CHF in non-teaching (11.60) hospitals when compared 

to major teaching (10.84) hospitals.  There was also a statistically significant increase of 

0.69, 95% CI [0.39 to 0.98], p < 0.001 identified in minor teaching (11.53) hospitals 

when compared to major teaching (10.84) hospitals.   

Ownership.  The null hypothesis was retained in the case of hospitals’ ownership 

or control’s relationship with 30 day mortality rates from CHF.  No significant 

relationships were found. 

Location. There was homogeneity of variances, as assessed with the Levene’s 

Test of Homogeneity of Variances (p = 0.712).  There was a statistically significant 

difference  in mean 30 day mortality rate for CHF, with higher rates in rural hospitals 

(11.95) than in urban hospitals (11.37), F(1, 1999) = 44.11, p < 0.001.  Due to the 

dichotomous nature of the location variable no post-hoc analysis was needed.  The null 

hypothesis was rejected. 

Bed size. There was homogeneity of variances, as assessed with the Levene’s Test 

of Homogeneity of Variances (p = 0.146).  There was a statistically significant difference 

in mean 30 day mortality rates for CHF, between hospitals of different bed sizes, F(2, 

1998) = 19.708, p < 0.001.  The null hypothesis was rejected.  A statistically significant 

increase of 0.32, 95% CI [0.07 to 0.57], p = 0.007 in 30 day mortality rates for CHF was 



74 

found in small (11.86) hospitals when compared to medium (11.54) hospitals.  There was 

also a statistically significant increase of 0.77, 95% CI [0.47 to 1.06], p<0.001 in small 

(11.86) hospitals when compared to large (11.09) hospitals.  Lastly, there was also a 

statistically significant an increase of 0.45, 95% CI [0.23 to 0.66], p < 0.001 identified in 

medium (11.54) hospitals when compared to large (11.09) hospitals.   

30 day pneumonia mortality rates findings.  There were no statistically 

significant differences between the means of any of the hospital characteristics (teaching 

status, ownership, location, or bed size) investigated in relation to 30 day mortality rates 

for pneumonia.  The null hypothesis was retained regarding this outcome variable. 

30 day MI readmission rates findings. Thirty day readmission rates for patients 

with MIs were found to have statistically significant relationships with hospital 

characteristics.  The findings are broken down by hospital characteristics and presented 

below. 

Teaching. The Levene’s Test of Homogeneity of Variances revealed that the 

assumption of homogeneity of variances was violated (p < 0.001).   A statistically 

significant difference was identified  in mean 30 day readmission rates for MIs, between 

hospitals with different teaching status levels, Welch’s F(2, 535.711) = 6.54, p = 0.002.  

The null hypothesis was rejected.  Post-hoc findings revealed a statistically significant 

increase of 0.45, 95% CI [0.16 to 0.74], p = 0.001) in 30 day readmission rates for MI in 

major teaching (20.08) hospitals when compared to non-teaching (19.63) hospitals. 

Ownership.  The null hypothesis was retained in the case of hospitals’ ownership 

or control’s relationship with 30 day MI readmission rates.  No significant relationships 

were found. 
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Location. The Levene’s Test of Homogeneity of Variances revealed that the 

assumption of homogeneity of variances was violated (p < 0.001).   There was a 

statistically significant difference  in mean 30 day readmission rate for MIs, with higher 

rates in urban hospitals (19.74) than in rural hospitals (19.52), Welch’s F(1, 797.09) = 

8.96, p = 0.008.  

Bed Size. The Levene’s Test of Homogeneity of Variances revealed that the 

assumption of homogeneity of variances was violated (p < 0.001).   There was a 

statistically significant difference  in mean 30 day readmission rates for MIs, between 

hospitals of different bed sizes, Welch’s F(2, 607.71) = 5.50, p = 0.004.  The null 

hypothesis was rejected. A statistically significant increase of 0.32, 95% CI [0.09 to 

0.56], p = 0.003 in 30 day readmission rates for MIs was identified in large (19.95) 

hospitals when compared to medium (19.63) hospitals.   

30 Day CHF readmission rates findings.  Thirty day readmission rates for 

patients with CHF were found to have statistically significant relationships with hospital 

characteristics.  The findings are broken down by hospital characteristics and presented 

below. 

Teaching.  There was homogeneity of variances, as assessed with the Levene’s 

Test of Homogeneity of Variances (p = 0.15).  There was a statistically significant 

difference  in mean 30 day readmission rates for CHF, between hospitals with different 

teaching status levels, F(2, 1998) = 14.71, p < 0.001.  The null hypothesis was rejected.  

A statistically significant increase of 0.60, 95% CI [0.25 to 0.95], p < 0.001 in 30 day 

readmission rates for CHF, was found between major teaching (25.38) hospitals when 

compared to non-teaching (24.78) hospitals.  There was also a statistically significant 
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increase 0.88, 95% CI [0.50 to 1.25], p < 0.001 in major teaching (25.38) hospitals when 

compared to minor teaching (24.51) hospitals. 

Ownership. There was homogeneity of variances, as assessed with the Levene’s 

Test of Homogeneity of Variances (p = 0.298). A statistically significant difference  was 

found in mean 30 day readmission rates for CHF, between hospitals run and or owned by 

different controlling bodies, F(2, 1998) = 8.03, p < 0.001.  The null hypothesis was 

rejected.  Post-hoc investigations revealed a statistically significant increase of 0.45, 95% 

CI [0.17 to 0.74], p = 0.001 in 30 day readmission rates for CHF in for profit (25.16) 

hospitals when compared to non-government, non-profit (24.70) hospitals.  An additional 

statistically significant increase of 0.56, 95% CI [0.16 to 0.97], p = 0.003 was identified 

in for profit (25.16) hospitals when compared to government (24.60) hospitals. 

Location.  The null hypothesis was retained regarding the lack of a presence of a 

significant relationship between hospitals’ location and 30 day readmission for CHF 

rates.  No significant relationships were found. 

Bed size.  The null hypothesis was retained regarding the lack of a presence of a 

significant relationship between hospitals’ bed size and 30 day readmission for CHF 

rates.  No significant relationships were found. 

30 Day pneumonia readmission rates findings.  Thirty day readmission rates 

for patients with pneumonia were found to have statistically significant relationships with 

hospital characteristics.  The findings are broken down by hospital characteristics and 

presented below. 

Teaching. There was homogeneity of variances, as assessed with the Levene’s 

Test of Homogeneity of Variances (p = 0.455). There was a statistically significant 
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difference (p < 0.008) in mean 30 day readmission rates for pneumonia, between 

hospitals with different teaching status levels, F(2, 1998) = 19.27, p < 0.001.  Based on 

this finding, the null hypothesis was rejected.  Post-hoc analysis revealed a statistically 

significant increase of 0.73, 95% CI [0.44 to 1.02], p < 0.001 in 30 day readmission rates 

for pneumonia, identified in major teaching (19.34) hospitals when compared to non-

teaching (18.62) hospitals.  There was also a statistically significant increase of 0.77, 

95% CI [0.45 to 1.08], p < 0.001 identified in major teaching (19.34) hospitals when 

compared to minor teaching (18.56) hospitals. 

Ownership.  The null hypothesis was retained in the case of hospitals’ ownership 

or control’s relationship with 30 day pneumonia readmission rates.  No significant 

relationships were found.

Location. There was homogeneity of variances, as assessed with the Levene’s 

Test of Homogeneity of Variances (p = 0.619). There was a statistically significant 

difference  in mean 30 day readmission rate for Pneumonia, with higher rates in urban 

hospitals (18.75) than in rural hospitals (18.45), F(1, 1999) = 10.10, p = 0.002.  Based on 

this finding the null hypothesis was rejected. 

Bed Size.  There was homogeneity of variances, as assessed with the Levene’s 

Test of Homogeneity of Variances (p=0.106). A statistically significant difference  was 

identified in mean 30 day readmission rates for pneumonia, between hospitals of different 

bed sizes, F(2, 1998) = 15.89, p < 0.001.  Based on this finding the null hypothesis was 

rejected.  Further analysis revealed a statistically significant increase of 0.40, 95% CI 

[0.13 to 0.66], p = 0.001 in 30 day readmission rates for pneumonia in medium (18.67) 

hospitals when compared to small (18.28) hospitals. There was also a statistically 
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significant increase of 0.75, 95% CI [0.44 to 1.07], p < 0.001 in large (19.03) hospitals 

when compared to small (18.28) hospitals.  Lastly, there was a statistically significant 

increase of 0.36, 95% CI [0.13 to 0.59], p = 0.001 in large (19.03) hospitals when 

compared to medium (18.67) hospitals. 

Confirmation of findings with Kruskal-Wallis Test.  The Kruskal-Wallis test 

confirmed the findings reported from the one-way ANOVA analysis in all but one 

scenario.  In the instance of the investigation of any potential significant relationships 

between teaching status and 30 day readmission rates for MI, there was one discrepancy.  

The ANOVA with the Games-Howell post hoc performed showed increase of 0.41, 95% 

CI [0.08 to 0.73], p = 0.002 in 30 day readmission rates for MIs, between in major 

teaching (20.08) hospitals when compared to minor teaching (19.67) hospitals, which was 

not statistically significant (p=0.009).  However, the Kruskal-Wallis test indicated a 

significant increase in 30 day readmission rates for MIs in major teaching (20.08) 

hospitals when compared to minor teaching (19.67) hospitals, 2   (2) = 29.46, p = 0.007. 

Table 4.13 summarizes the significant 30 day mortality outcome findings and Table 4.14 

summarizes the significant 30 day readmission outcome findings from the univariable 

analysis for research question 2. 
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Table 4.13 Significant Mortality Findings from Univariable Analysis  

    Sig.  Findings 
M Dif (SE) 

    

Outcome Factor M M P 95% CI  

30 Day 
Mortality 

MI

Magnet Non Magnet       
15.43 14.87 0.55 (0.12) <0.001* [0.26, 0.84] 

Teaching 

Non Minor       
15.51 15.26 0.25 (0.07) 0.003* [0.07, 0.43] 
Non Major       

15.51 14.89 0.62 (0.11) <0.001* [0.36, 0.87] 
Minor Major       
15.26 14.89 0.37 (0.12) 0.006* [0.87, 0.65] 

Ownership

Gov 
Non-
Profit       

15.75 15.2 0.55 (0.11) <0.001* [0.29, 0.80] 

Profit 
Non-
Profit       

15.76 15.2 0.57 (0.09) <0.001* [0.37, 0.78] 

Location Rural Urban       
15.84 15.24 0.60** <0.001* ** 

Bed Size 

Small Large       
15.57 15.01 0.56 (0.11) <0.001* [0.30, 0.83] 

Medium Large       
15.43 15.01 0.42 (0.09) <0.001* [0.21, 0.63] 

30 Day 
Mortality 

HF 

Teaching 

Non Major       
11.6 10.84 0.76 (0.12) <0.001* [0.49, 1.03] 

Minor Major       
11.53 10.84 0.69 (0.13) <0.001* [0.39, 0.98] 

Location Rural Urban       
11.95 11.37 0.58** <0.001* ** 

Bed Size 

Small Med       
11.86 11.54 0.32 (0.11) 0.007* [0.07, 0.57] 
Small Large       
11.86 11.09 0.77 (0.13) <0.001* [0.47, 1.06] 

Medium Large       
11.54 11.09 0.45 (0.09) <0.001* [0.23, 0.66] 

Note.  Bold font and * indicate significant finding p < 0.008.  **Indicates dichotomous 
factor that did not have post hoc analysis run to determine SE and 95% CI 
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Table 4.14 Significant Readmission Findings from Univariable Analysis  

Outcome Factor 
Sig. Findings 

M Dif (SE) 
    

M M p 95% CI  

30 Day 
Readmit 

MI

Teaching Major Non       
20.08 19.63 0.45 (0.12) 0.001* [0.16, 0.74] 

Location Urban  Rural       
19.74 19.52 0.22** 0.008* ** 

Bed Size Large Medium       
19.95 19.63 0.32 (0.10) 0.003* [0.09, 0.56] 

30 Day 
Readmit 

CHF 

Teaching 

Major Non       
25.35 24.78 0.60 (0.15) <0.001* [0.25, 0.95] 
Major Minor       
25.38 24.51 0.88 (0.16) <0.001* [0.50, 1.25] 

Ownership

Profit Gov       
25.16 24.60 0.56 (0.17) 0.003* [0.16, 0.97] 

Profit  
Non-
Profit       

25.16 24.70 0.45 (0.12) 0.001* [0.17, 0.74] 

30 Day 
Readmit 

PNE 

Teaching 

Major Non       
19.34 18.62 0.73 (0.12) <0.001* [0.44, 1.02] 
Major Minor       
19.34 18.58 0.77 (0.13) <0.001* [0.45, 1.08] 

Location Urban  Rural       
18.75 18.45 0.30** 0.002* ** 

Bed Size 

Medium Small       
18.67 18.28 0.40 (0.12) 0.001* [0.13, 0.66] 
Large Small       
19.03 18.28 0.75 (0.13) <0.001* [0.44, 1.07] 
Large Medium       
19.03 18.67 0.36 (0.10) 0.001* [0.13, 0.59] 

Note.  Bold font and * indicate significant finding p < 0.008.  **Indicates dichotomous 
factor that did not have post hoc analysis run to determine SE and 95% CI.  The Kruskal-
Wallis test indicated a significant increase in 30 day readmission rates for MIs in major 
teaching (20.08) hospitals when compared to minor teaching (19.67) hospitals, 2   (2) = 
29.46, p = 0.007 that was not found significant on the one-way ANOVA (p = 0.009). 
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Research Questions 1 and 2 Multivariable Analysis 

In order to determine if two or more hospital characteristics in research questions 

1 and 2 had linear relationships associated with each of the outcome variables, a 

univariate General Linear Model (GLM) analysis was performed.  Appendix I shows the 

steps in the backward model building process. Table 4.15 shows the significant findings 

for the overall effect of hospital characteristics for each outcome variable before post hoc 

analyses were run.   
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Table 4.15 Significant General Linear Model Results 

Note. Bold font and * indicates significance at p < 0.05. This level of significance was 
used as a cut point of the backward building process.  The final alpha level to determine 
significance for the purpose of this analysis is p < 0.008, and is identified with  bold font 
and **  

The results will be presented by outcome investigated. 

30 Day MI mortality rates findings.  The homogeneity of variances was not 

violated, as assessed by Levene's Test of Homogeneity of Variance (p = 0.054).  The 

Outcome Factor df
df 

(Error) F p Partial 2 R 2
Adjusted 

R2

Teaching 2 1995 7.57 0.001** 0.008
Ownership 2 1995 26.58 <0.001** 0.026
Location 1 1995 37.1 <0.001** 0.018

Teaching 2 1995 16.84 <0.001** 0.017
Ownership 2 1995 3.66 0.026* 0.004
Location 1 1995 29.13 <0.001** 0.014

Ownership 2 1997 3.12 0.045* 0.003
Location 1 1997 4.88 0.027* 0.002

Magnet 2 1995 3.38 0.034* 0.003
Teaching 2 1995 8.69 <0.001** 0.009
Location 1 1995 4.37 0.037* 0.002

Teaching 2 1996 16.97 <0.001** 0.017
Ownership 2 1996 10.29 <0.001** 0.01

Teaching 2 1994 12.09 <0.001** 0.012
Ownership 2 1994 3.73 0.024* 0.004
Bed Size 2 1994 7.79 <0.001** 0.008

Readmit  CHF

0.025 0.23

Readmit  PNE

0.03 0.027

Mortality PNE

0.006 0.004

Readmit  MI

0.014 0.011

Mortality MI

0.06 0.058

Mortality CHF

0.04 0.038
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remaining findings are presented by variable and compared to the univariable analysis 

below.  

Magnet status.  This multivariable analysis did not identify any main effects 

between Magnet status and 30 day mortality rates for MIs.  The variable Magnet was 

eliminated during the backwards model building process.  This was a change from the 

significant finding reported on the univariable analysis which shows a statistically 

significant (p<0.001) increase in 30 day MI mortality rates in non-Magnet hospitals 

(15.43) when compared to Magnet hospitals (14.87) which was an increase of 0.55, 95% 

CI [0.26 to 0.84].   

Teaching status.  A statistically significant difference was found in 30 day 

mortality rates for MIs between hospitals based on teaching status F(2, 1995) = 7.57, p = 

0.001, partial 2 = 0.008.  A Tukey’s post hoc analysis revealed that 30 day mortality 

rates for MIs was significantly higher, 0.025, 95% CI [0.07 to 0.43], SE = 0.08, p = 0.003 

in non-teaching (15.51) hospitals when compared to minor (15.26) teaching hospitals; 

and non-teaching (15.51) hospitals when compared to Major (14.89) teaching hospitals,  

0.62, 95% CI [0.37 to 0.87], SE = 0.11, p < 0.001.  A significantly higher rate 0.37, 95% 

CI [0.09 to 0.64], SE = 0.12, p = 0.005 was also found in minor (15.26) teaching 

hospitals when compared to major (14.89) teaching hospitals.  These multivariable 

findings were consistent to the univariable findings.   

Ownership.   A statistically significant difference was found in 30 day mortality 

rates for MIs between hospitals based on ownership F(2, 1995) = 26.58, p < 0.001, partial 

2 = 0.026. A Tukey’s post hoc analysis revealed that 30 day mortality rates for MIs 

were significantly greater,  0.55, 95%CI [0.30 to 0.79], SE = 0.10, p<0.001 in 



84 

government (15.75) owned hospitals than in non-profit (15.20), non-government 

hospitals; and 0.57, 95% CI [0.37 to 0.78], SE = 0.09, p < 0.001 higher in profit hospitals 

(15.76) than in non-profit (15.20) hospitals.  This was consistent with univariable 

findings.  

Location.  A statistically significant higher 0.51, 95% CI [0.35 to 0.67], SE = 

0.08, p < 0.001 rate of 30 day mortality for MIs was found in rural hospitals (15.84) when 

compared to urban hospitals (15.26),  F(2, 1995) = 37.10, partial 2 = 0.018. No post hoc 

analysis was run due to the dichotomous nature of the variable.  This was consistent with 

univariable findings. 

Bed Size.  The variable bed size was eliminated during the multivariable model 

building process, because no main effects were identified.  This finding was not 

consistent with the results of the univariable analysis which showed a statistically 

significant (p < 0.008) increase of 0.56, 95% CI [0.30 to 0.83], p < 0.001) in 30 day 

mortality rates for MIs in small (15.57) hospitals when compared to large (15.01) 

hospitals.  There was also a statistically significant increase of 0.42, 95% CI [0.21 to 

0.63], p < 0.001 identified in medium (15.43) hospitals when compared to large (15.01) 

hospitals. 

30 Day CHF mortality rates findings.  The homogeneity of variances was not 

violated, as assessed by Levene's Test of Homogeneity of Variance (p = 0.351).  The 

remaining findings are presented by variable and compared to the univariable analysis 

below. 

Teaching.  Hospital teaching status was identified as a statistically significant, 

F(2, 1995) = 16.84, p < 0.001, partial 2 = 0.017  main effect on 30 day mortality rates 
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for CHF.  A Tukey’s post hoc analysis revealed that 30 day mortality rates for CHF was 

statistically significant greater, 0.76, 95% CI [0.49 to 1.03], SE = 0.11, p < 0.001 in non-

teaching (11.60) hospitals than in major (10.84) teaching hospitals; and a statistically 

significant greater, 0.69, 95% CI [0.39 to 0.98], SE = 0.12, p < 0.001 in minor (11.53) 

teaching hospitals than in major (10.84) teaching hospitals.  These multivariable findings 

were consistent to the univariable findings.   

 Ownership.  The homogeneity of variances was not violated, as assessed by 

Levene's Test of Homogeneity of Variance (p = 0.351).  Hospital ownership was 

identified as a main effect in 30 day mortality rates for CHF F(2, 1995) = 3.66, p = 0.026, 

partial 2 = 0.004.  Although this initial finding was not significant at the p<0.008 level, 

the p<0.05 was used for this analysis to be considered to undergo a post hoc analysis.  

When the Tukey’s post hoc analysis was performed a statistically significant greater, 

0.30, 95% CI [0.08 to 0.52], SE = 0.11, p = 0.008 in government owned (11.73) hospitals 

than in non-profit (11.45) hospitals.  This was a change from the findings on the 

univariable analysis, which did not find any statistically significant difference between 

the ownership of hospitals on 30 day mortality rates from CHF. 

Location.  The homogeneity of variances was not violated, as assessed by 

Levene's Test of Homogeneity of Variance (p = 0.351).  A statistically significant  higher 

0.48, 95% CI [0.31 to 0.66], SE = 0.09, p<0.001 rate of 30 day mortality for CHF was 

found in rural hospitals (11.95) when compared to urban hospitals (11.37),  F(1, 1995) = 

29.13, partial 2 = 0.014.  This was consistent with the univariable findings. 

Bed size.  The variable bed size was eliminated during the multivariable model 

building process, because no main effects were identified.  This finding was not 
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consistent with the results of the univariable analysis which showed a statistically 

significant difference in mean 30 day mortality rates for CHF, between hospitals of 

different bed sizes, F(2, 1998) = 19.708, p < 0.001.  A statistically significant (p < 0.008) 

increase of 0.32, 95% CI [0.07 to 0.57], p = 0.007 in 30 day mortality rates for CHF was 

found in small (11.86) hospitals when compared to medium (11.54) hospitals.  There was 

also a statistically significant increase of 0.77, 95% CI [0.47 to 1.06], p < 0.001) in small 

(11.86) hospitals when compared to large (11.09 ) hospitals.  Lastly, there was also a 

statistically significant an increase of 0.45, 95% CI [0.23 to 0.66], p < 0.001 identified in 

medium (11.54) hospitals when compared to large (11.09) hospitals.   

30 Day pneumonia mortality rates findings.  There were no factors found to be 

significant in relation to 30 day mortality rates for pneumonia on either the univariable or 

multivariable analysis. 

30 Day MI readmission rates findings.  The homogeneity of variances was 

violated, as assessed by Levene's Test of Homogeneity of Variance (p < 0.001). Despite 

the violation of homogeneity, the decision to continue the analysis was made due to the 

robust nature of the GLM univariate method being used and due to existence of 

univariable parametric and non-parametric results for comparison. The remaining 

findings are presented by variable and compared to the univariable analysis below. 

 Teaching.  Hospital teaching status was identified as a statistically significant, 

F(2, 1995) = 19.65, p < 0.001, partial 2 = 0.009  main effect on 30 day readmission rates 

for MIs.  A Tukey’s post hoc analysis revealed the rate was significantly higher, 0.45, 

95% CI [0.19 to 0.70], SE = 0.11, p < 0.001 in major teaching (20.08) hospitals than in 

non-teaching (19.63) hospitals; and the rate was also significantly higher, 0.41, 95% CI 
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[0.13 to 0.69], SE = 0.12, p = 0.002 in major teaching (20.08) hospitals than in minor 

teaching (19.67) hospitals.  These findings were consistent with the univariable analysis 

findings. 

Location.  A 0.18, 95%CI [0.01 to 0.35], SE = 0.09, p=0.037  higher  rate of 30 

day readmissions for MIs was found in urban hospitals (19.74) when compared to rural 

hospitals (19.52),  F(1, 1995) = 9.89, partial 2 = 0.002.  Despite the fact that this finding 

was significant at the p < 0.05 level, for the purpose of this study the level of significance 

was reduced to p < 0.008, thus making this finding insignificant.  This was not consistent 

with the univariable findings which reported a statistically significant difference  in mean 

30 day readmission rate for MIs, with higher rates in urban hospitals (19.74) than in rural 

hospitals (19.52), Welch’s F (1, 797.09) = 8.96, p = 0.008.   

Bed size.  The variable bed size was eliminated during the multivariable model 

building process, because no main effects were identified.  This finding was not 

consistent with the results of the univariable analysis which showed a statistically 

significant higher mean rate 0.32, 95% CI [0.09 to 0.56], p = 0.003 of 30 day 

readmissions for MIs in large (19.95) hospitals when compared to hospitals of medium 

(19.63) bed size.   

30 Day CHF readmission rates findings.  The homogeneity of variances was 

not violated, as assessed by Levene's Test of Homogeneity of Variance (p = 0.351).  The 

remaining results are presented by variables. 

 Teaching.  Hospital teaching status was identified as a statistically significant, 

F(2, 1996) = 16.97, p < 0.001, partial 2 = 0.017  main effect on 30 day readmission rates 

for CHF.  A Tukey’s post hoc analysis revealed the rate was significantly higher, 0.60, 
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95% CI [0.26 to 0.95], SE = 0.15, p < 0.001 in major teaching (25.38) hospitals than in 

non-teaching (24.78) hospitals; and also significantly higher 0.88, 95% CI [0.50 to 1.25], 

SE = 0.16, p < 0.001 in major teaching (25.38) hospitals than in minor (24.51) hospitals.  

These findings were consistent with the univariable analysis findings. 

Ownership.  Hospital ownership was identified as a main effect in 30 day 

mortality rates for CHF F(2, 1996) = 10.29, p < 0.001, partial 2 = 0.010.  The Tukey’s 

post hoc analysis revealed a statistically significant increase 0.56, 95% CI [0.16 to 0.96], 

SE = 0.17, p = 0.003 in profit owned (25.16) hospitals than in government owned (24.60) 

hospitals; and a significant increase 0.45, 95% CI [0.17 to 0.73], SE = 0.12, p < 0.001 

was also identified in for profit hospital’s rates (25.16) when compared to non-profit 

hospitals (24.70).  These findings were consistent with the univariable analysis findings. 

30 Day pneumonia readmission rates findings.  The homogeneity of variances 

was not violated, as assessed by Levene's Test of Homogeneity of Variance (p = 0.056).  

The remaining findings are presented by variable and compared to the univariable 

analysis below. 

Teaching.  Hospital teaching status was identified as a statistically significant, 

F(2, 1994) = 12.09, p < 0.001, partial 2 = 0.012  main effect on 30 day readmission rates 

for pneumonia.  A Tukey’s post hoc analysis revealed the rate was significantly higher, 

0.73, 95% CI [0.44 to 1.01], SE = 0.12, p < 0.001 in major teaching (19.34) hospitals 

than in non-teaching (18.62) hospitals; and the rate was also significantly higher, 0.77, 

95% CI [0.46 to 1.08], SE = 0.13, p < 0.001 in major teaching (19.34) hospitals than in 

minor teaching (18.58) hospitals.  These findings were consistent with the univariable 

analysis findings. 
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Location.  The variable hospital location was eliminated during the multivariable 

model building process, because no main effects were identified.  This finding was not 

consistent with the results of the univariable analysis which showed a significant increase 

F(1, 1999) = 10.10, p = 0.002 in mean rates of 30 day readmissions for pneumonia with 

higher rates in urban hospitals (18.75) than in rural hospitals (18.45). 

Bed size.  Hospital bed size was identified as having a statistically significant F(2, 

1994) = 7.79, p < 0.001, partial 2 = 0.008  main effect on 30 day readmission rates for 

pneumonia.  A Tukey’s post hoc analysis revealed rates was significantly higher, 0.40, 

95% CI [0.13 to 0.66], SE = 0.11, p < 0.001 in medium (18.67) hospitals than in small 

(18.28) hospitals; and the rate was also significantly higher, 0.75, 95% CI [0.44 to 1.07], 

SE = 0.13, p < 0.001 in large (19.03) hospitals than in small (18.28) hospitals.  Lastly, a 

significant increase in rates was identified in large (19.03) hospitals when compared to 

medium (18.67) hospitals.  These findings were consistent with the univariable analysis 

findings. 

Effect size.  All of the significant relationships between the factors and outcome 

variables identified in the univariable and multivariable analyses for research questions 1 

and 2 had small effect sizes with the partial 2 ranging from 0.002 to 0.026 which 

indicates that 0.2% to 2.6% the variations in the means are attributed to the factors 

investigated. 

Table 4.16 summarizes the significant 30 day mortality outcome findings and Table 4.17 

summarizes the significant 30 day readmission outcome findings from the multivariable 

analysis for research questions 1 and 2 that were discussed. 
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Table 4.16 Significant Mortality Findings from Multivariable Analysis  

Outcome  Factors 

Significant  
Findings 

M Dif (SE) p 
  

M M 95% CI  

30 Day 
Mortality 
from MI 

Teaching  

Non  Minor    
15.51 15.26 0.25 (0.08) 0.003* [0.07, 0.43]
Non Major   
15.51 14.89 0.62 (0.11) <0.001* [0.37, 0.87]
Minor   Major   
15.26 14.89 0.37 (0.12) 0.005* [0.09, 0.64]

Ownership

Gov Non-
Profit   

15.75 15.2 0.55 (0.10) <0.001* [0.30, 0.79]

Profit Non-
Profit   

15.76 15.2 0.57 (0.09) <0.001* [0.37, 0.78]

Location 
Rural  Urban    
15.84 15.24 0.51 (0.08) <0.001* [0.35, 0.67]

30 Day 
Mortality 
from HF 

Teaching  

Non Major   
11.6 10.84 0.76 (0.11) <0.001* [0.49, 1.03]

Minor  Major   
11.53 10.84 0.69 (0.12) <0.001* [0.39, 0.98]

Ownership
Gov Non-

Profit   

11.73 11.45 0.30 (0.11) 0.008* [0.08, 0.52]

Location 
Rural   Urban    
11.95 11.37 0.48 (0.09) <0.001* [0.31, 0.66]

Note.  Bold font and * indicates significant at p <0.008 
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Table 4.17 Significant Readmission Findings from Multivariable Analysis 

Outcome Factors 

Significant  
Findings 

M Dif (SE) 
  

  

M M p 95% CI  

30 Day 
Readmit 

MI

Teaching  Major   Non    

  20.08 19.63 0.45 (0.11) 0.001** [0.19, 0.70] 

30 Day 
Readmit 

HF 

Teaching  

Major   Minor    
20.08 19.67 0.41 (0.12) 0.002** [0.13, 0.69] 
Major Non   
25.38 24.78 0.60 (0.15) <0.001** [0.26, 0.95] 
Major Minor    
25.38 24.51 0.88 (0.16) <0.001** [0.50, 1.25] 

Ownership

Profit Gov   
25.16 24.6 0.56 (0.17) 0.003** [0.16, 0.96] 

Profit  Non-
Profit   

25.16 24.7 0.45 (0.12) <0.001** [0.17, 0.73] 

30 Day 
Readmit 

PNE 

Teaching  

Major Non   
19.34 18.62 0.73 (0.12) <0.001** [0.44, 1.01] 
Major  Minor    
19.34 18.58 0.77 (0.13) <0.001** [0.46, 1.08] 

Bed size  

Medium Small   
18.67 18.28 0.40 (0.11) 0.001** [0.13, 0.66] 
Large  Small   
19.03 18.28 0.75 (0.13) <0.001** [0.44, 1.07] 
Large  Medium   
19.03 18.67 0.36 (0.10) 0.001** [0.13, 0.58] 

Note.  Bold font and * indicates significant at p <0.008 

Research Question 3  

 Research question 3 sought to determine if there was a difference in the percent 

of patients that assign hospitals the highest ranked rating on questions related to patient 

satisfaction with care (listed below) between Magnet, Magnet-in-progress, and non-

Magnet hospitals?   
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How often did nurses communicate well with patients?  
How often did patients receive help quickly from hospital staff? 
How often was patients' pain well controlled? 
How often did staff explain about medicines before giving them to 
patients? 
Were patients given information about what to do during their recovery at 
home? 
How do patients rate the hospital overall? 
Would patients recommend the hospital to friends and family? 

Research question 3 null hypothesis.  There were no differences in the percent 

of patients that assign hospitals the highest ranked rating on questions related to patient 

satisfaction with care between Magnet, Magnet-in-progress, and non-Magnet hospitals. 

Research Question 3 Univariable Analysis 

Multiple One-way ANOVAs were run to determine if significant differences exist 

in the percent of patients that assign hospitals the highest ranked rating on questions 

related to patient satisfaction with care between Magnet, Magnet-in-progress, and non-

Magnet hospitals. Table 4.18 displays the crude means, standard deviations, and 95% 

confidence intervals for each of the Magnet levels for subjective outcome variables. 
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Table 4.18 Crude Means and Standard Deviations of Subjective Outcomes 

Outcome Magnet Status M (SD) 95% CI 
Nurses “Always” Communicate Well     

Non-Magnet 0.75 (0.05) [0.75, 0.76] 

  Magnet-in-
Progress 0.77 (0.04) [0.77, 0.78] 

  Magnet  0.77 (0.03) [0.76, 0.77] 
“Always” Received Help When Wanted     

Non-Magnet 0.61 (0.07) [0.61, 0.62] 

  Magnet-in-
Progress 0.63 (0.05) [0.62, 0.64] 

  Magnet  0.62 (0.05) [0.61, 0.62] 
Pain was “Always” Controlled     

Non-Magnet 0.68 (0.04) [0.68, 0.69] 

  Magnet-in-
Progress 0.70 (0.03) [0.69, 0.71] 

  Magnet  0.69 (0.03) [0.69, 0.70] 
Medications were “Always” Explained     

Non-Magnet 0.60 (0.05) [0.59, 0.60] 

  Magnet-in-
Progress 0.61 (0.04) [0.61, 0.62] 

  Magnet  0.61 (0.03) [0.60, 0.61] 
Given Info for Recovery Time     

Non-Magnet 0.83 (0.04) [0.82, 0.83] 

  Magnet-in-
Progress 0.85 (0.03) [0.84, 0.85] 

  Magnet  0.84 (0.03) [0.84, 0.85] 
Rated Hospital as 9-10 on 1/10 Scale     

Non-Magnet 0.66 (0.08) [0.66, 0.67] 

  Magnet-in-
Progress 0.71 (0.06) [0.70, 0.72] 

  Magnet  0.72 (0.05) [0.71, 0.73] 
Would “Definitely” Recommend Hospital     

Non-Magnet 0.68 (0.09) [0.68, 0.69] 

  Magnet-in-
Progress 0.75 (0.06) [0.74, 0.76] 

  Magnet  0.77 (0.06) [0.76, 0.77] 
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Table 4.19 and 4.20 show the results from the Shapiro-Wilk test.  

Table 4.19 Normality of Subjective Outcome Variables 

Outcomes Statistic df p 

Nurses “Always” Communicate Well 0.996 2001 <0.001* 

“Always” Received Help When Wanted 0.991 2001 <0.001* 

Pain was “Always” Controlled 0.956 2001 <0.001* 

Medications were “Always” Explained 0.989 2001 <0.001* 

Given Info for Recovery Time 0.962 2001 <0.001* 

Rated Hospital as 9-10 on 1/10 Scale 0.982 2001 <0.001* 

Would “Definitely” Recommend Hospital 0.986 2001 <0.001* 

Note.  Bold font and * indicate p < 0.05 and normality violated based on Shapiro-Wilk 
Test. 
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Table 4.20 Normality Factored by Magnet Status  

Outcome Magnet Status Statistic df p 

Nurses “Always” Communicate Well 
Non-Magnet 0.968 1742 <0.001* 

Magnet-in-Progress 0.977 99 0.075 

Magnet  0.987 160 0.132 

“Always” Received Help When Wanted 

Non-Magnet 0.992 1742 <0.001* 

Magnet-in-Progress 0.980 99 0.141 

Magnet  0.994 160 0.771 

Pain was “Always” Controlled 

Non-Magnet 0.957 1742 <0.001* 

Magnet-in-Progress 0.985 99 0.302 

Magnet  0.975 160 0.005* 

Medications were “Always” Explained 

Non-Magnet 0.991 1742 <0.001* 

Magnet-in-Progress 0.991 99 0.722 

Magnet  0.989 160 0.224 

Given Info for Recovery Time 

Non-Magnet 0.962 1742 <0.001* 

Magnet-in-Progress 0.956 99 0.002* 

Magnet  0.983 160 0.042* 

Rated Hospital as 9-10 on 1/10 Scale 

Non-Magnet 0.983 1742 <0.001* 

Magnet-in-Progress 0.989 99 0.607 

Magnet  0.982 160 0.039* 

“Definitely” Recommend Hospital 

Non-Magnet 0.990 1742 <0.001* 

Magnet-in-Progress 0.979 99 0.113 

Magnet  0.964 160 <0.001* 
Note.  Bold font and * indicate p < 0.05 and normality violated based on Shapiro-Wilk 
Test. 
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The assumption of normality was violated in all cases, as assessed by significant p

values (p < 0.05).  A visual assessment of the SPSS created histograms, Q-Q plots, and 

box plots was performed (Appendixes G & H) which concluded that although there was a 

violation of normality, for the most part the schematics were symmetrical, possessed uni-

mode, and non-skewed distribution.   

There was violation in homogeneity of variances (p < 0.05) in all seven of the 

subjective outcome variables, as assessed with the Levene's Test of Homogeneity of 

Variance.   The alpha level of 0.007 was used for all analysis based on the following 

Bonferroni correction; 

p <0.05 / 7 DVs = 0.007142  rd. to 0.007  new p value <0.007 

Table 4.21 shows the results for the Welch ANOVA analysis which indicated there was a 

statistically significant (p < 0.007) difference between hospitals’ Magnet status for all of 

the outcome variables except for the Always received help when wanted (p = 0.009).   
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Table 4.21 Welch ANOVA Results for Subjective Outcomes 

Outcome   df F p 2 

Nurses “Always”
Communicate Well 

          
Between Groups 2 25.72 <0.001* 0.016 
Within Groups 201.78       

“Always” Received 
Help When Wanted 

          
Between Groups 2 4.82 0.009 0.003 
Within Groups 203.46       

Pain was “Always”
Controlled 

          
Between Groups 2 14.97 <0.001* 0.009 
Within Groups 204.5       

Medications were 
“Always” Explained 

          
Between Groups 2 15.64 <0.001* 0.010 
Within Groups 199.2       

Given Info for 
Recovery Time 

          
Between Groups 2 34.36 <0.001* 0.023 
Within Groups 196.44       

Rated Hospital as 9-10 
on 1/10 Scale 

          
Between Groups 2 100.13 <0.001* 0.055 
Within Groups 202.8       

Would “Definitely”
Recommend Hospital 

          
Between Groups 2 173.28 <0.001* 0.086 
Within Groups 205.58       

Note.  Bold font and * indicate significant at p < 0.007 

Further details of results are presented by outcome. 

Nurses “always” communicate well.  The Levene’s Test of Homogeneity of 

Variances revealed that the assumption of homogeneity of variances was violated (p < 

0.001).   A statistically significant difference  in the percent of patients’ rating of 

“always” on the question regarding how well nurses communicated was identified 

between hospitals of different Magnet status level Welch’s F(2, 201.78) = 25.72, p < 

0.001, 2 = 0.016.  Based on these findings the null hypothesis in regards to the impact of 

Magnet hospital status on patients’ ratings regarding nurses’ communication was 

rejected.  Further analysis with the Games-Howell post-hoc test revealed a statistically 
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significant increase of 0.02, 95% CI [0.01 to 0.03], p < 0.001 in the percent of patients’

rating of “always” on the question regarding how well nurses communicated in Magnet-

in-progress hospitals (0.77) hospitals when compared to non-Magnet hospitals (0.75).  

There was also a statistically significant an increase of 0.02, 95% CI [0.01 to 0.02], p < 

0.001 identified in Magnet hospitals (0.77) when compared to non-Magnet hospitals 

(0.75).   

“Always” received help when wanted.  The Levene’s Test of Homogeneity of 

Variances revealed that the assumption of homogeneity of variances was violated (p < 

0.001).   There was no statistically significant difference  in patients’ rating of “always”

on the question regarding if help was received when needed, between hospitals of 

different Magnet status level Welch’s F(2, 203.46) = 4.82, p=0.009, 2 = 0.003.  Based 

on this finding, the null hypothesis was retained.  Based on these findings the null 

hypothesis was retained for this outcome variable. 

Pain was “always” controlled.  Homogeneity of variances was found to be 

violated when assessed with the Levene’s Test (p < 0.001).  There was a statistically 

significant difference  in the percent of patients’ rating of “always” on the question 

regarding how frequently their pain was well controlled, between hospitals of different 

Magnet status level Welch’s F(2, 204.50) = 14.97, p < 0.001, 2 = 0.009.  Based on these 

findings the null hypothesis in regards to the impact of Magnet hospital status on 

patients’ ratings of “always” on the question regarding how frequently their pain was 

well controlled was rejected.  Further analysis revealed a statistically significant increase 

of 0.02, 95% CI [0.008 to 0.023], p < 0.001 in patients’ ratings of “always” between 

Magnet-in-progress hospitals (0.70) hospitals when compared to non-Magnet hospitals 
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(0.68).   There was also a statistically significant increase of 0.01, 95% CI [0.003 to 

0.015], p = 0.001 identified in Magnet hospitals (0.69) when compared to non-Magnet 

hospitals (0.68). 

Medications were “always” explained.  The Levene’s Test of Homogeneity of 

Variances revealed that the assumption of homogeneity of variances was violated p < 

0.001.   A statistically significant difference  in patients’ rating of “always” on the 

question regarding how frequently medications were explained to them was identified 

between hospitals of different Magnet status level Welch’s F(2, 199.20) = 15.64, p < 

0.001, 2 = 0.010.  Further analysis revealed a statistically significant increase of 0.02, 

95% CI [0.01 to 0.03], p = 0.001 in the percent of patients’ rating of “always” on the 

question regarding how frequently medications were explained to them in Magnet-in-

progress hospitals (0.61) hospitals when compared to non-Magnet hospitals (0.60).  There 

was also a statistically significant increase of 0.01 (95% CI [0.01 to 0.02], p < 0.001 

identified in Magnet hospitals (0.61) when compared to non-Magnet hospitals (0.60). 

Given information for recovery time.  The Levene’s Test of Homogeneity of 

Variances revealed that the assumption of homogeneity of variances was violated 

(p=0.001).   A statistically significant difference  in the percent of patients’ reporting they 

were provided information on recovery time was identified between hospitals of different 

Magnet status level Welch’s F(2, 196.44) = 34.36, p < 0.001, 2 = 0.023.  The Null 

hypothesis was rejected.  Further analysis revealed a statistically significant increase in 

the percent of patients  reporting they were provided information on recovery time was 

identified between in Magnet-in-progress hospitals (0.85) hospitals when compared to 

non-Magnet hospitals (0.83), this was an increase of 0.02, 95% CI [0.01 to 0.03], p < 
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0.001.  There was also a statistically significant increase of 0.01, 95% CI [0.01 to 0.02], p

< 0.001 identified in Magnet hospitals (0.84) when compared to non-Magnet hospitals 

(0.83). 

Rated hospital as 9-10 on 1/10 scale.  Homogeneity of variances was found to be 

violated when assessed with the Levene’s Test (p < 0.001).  There was a statistically 

significant difference in the percent of patients’ assigning hospitals the rating of “9-10”

on a 1-10 scale (10 being the highest), between hospitals of different Magnet status level 

Welch’s F(2, 202.80) = 100.13, p < 0.001, 2 = 0.055.  The Null hypothesis was rejected.  

Further analysis revealed a statistically significant increase of 0.05, 95% CI [0.04 to 

0.07], p < 0.001) in the percent of patients’ assigning hospitals the rating of “9-10” in 

Magnet-in-progress hospitals (0.71) when compared to non-Magnet hospitals (0.66).  

There was also a statistically significant increase of 0.06, 95% CI [0.05 to 0.07], p < 

0.001 identified in Magnet hospitals (0.72) hospitals when compared to non-Magnet 

hospitals (0.66). 

Would “definitely” recommend hospital.  Homogeneity of variances was found 

to be violated when assessed with the Levene’s Test (p < 0.001).  There was a statistically 

significant difference  in the percent of patients’ reporting they would “definitely”

recommend the hospital, between hospitals of different Magnet status level Welch’s F(2, 

205.58) = 173.28, p<0.001, 2 = 0.086.  The Null hypothesis was rejected.  Further 

analysis revealed a statistically significant (p < 0.007) increase of 0.07, 95% CI [0.05 to 

0.08], p < 0.001 in the percent of patients’ reporting they would “definitely” recommend 

the hospital in Magnet-in-progress hospitals (0.75) when compared to non-Magnet 

hospitals (0.68).  There was also a statistically significant increase of 0.08, 95% CI [0.07 
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to 0.09], p < 0.001) identified in Magnet hospitals (0.77) hospitals when compared to 

non-Magnet hospitals (0.68). 

Effect size.  The significant relationships identified between Magnet status of a 

hospital and the subjective outcome variable would “definitely” recommend hospital had 

a medium ( 2 = 0.086) effect size indicating that 8.6% of the variation in mean rates was 

attributed to Magnet status.  The remaining significant relationships identified between 

Magnet status of a hospital and the subjective outcomes had small effect sizes. 

Confirmation of findings with Kruskal-Wallis Test.  The Kruskal-Wallis test 

confirmed the findings reported from the one-way ANOVA analysis in all but one 

scenario.  In the instance of the subjective outcome variable regarding adequacy of pain 

control there was a discrepancy of findings between the ANOVA and Kruskal-Wallis 

test.  According to the ANVOA with Games-Howell post-hoc, there was a statistically 

significant increase of 0.01, 95% CI [0.003 to 0.015], p = 0.001 in patients’ ratings of 

“always” on the question regarding how frequently their pain was well controlled 

between identified in Magnet hospitals (0.69) when compared to non-Magnet hospitals 

(0.68).  When this finding was verified against the Kruskal-Wallis test, the findings were 

not confirmed.  The Kruskal-Wallis test showed the difference identified in Magnet 

hospitals (0.69) when compared to non-Magnet hospitals (0.68) to not be significant p = 

0.054.  All remaining significant findings were consistent between both the parametric 

and non-parametric analysis methods. 

Table 4.22 presents a summary of the significant findings from the univariable analyses 

which were discussed for research question 3. 
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Table 4.22 Subjective Outcomes Significant Findings 

Note.  Bold font and * indicate significant at p < 0.007.  ** Indicates not found 
significant on comparison with Kruskal-Wallis.  The lower confidence interval for Pain 
was "Always" Controlled outcome is rounded to the thousandths place due to the result 
being <0.01 if rounded to the hundredths place.   
 

Summary  

 Chapter 4 presented a summary of sample demographics and the results of both 

univariable and multivariable analysis regarding if  hospital characteristics Magnet status, 

teaching status, ownership, location, and bed size have a significant relationship with 

Sig. Findings M M 95% CI 
MIP Non
0.77 0.75 0.02 (0.004) <0.001* [0.01, 0.03]

Magnet Non
0.77 0.75 0.02 (0.003) <0.001* [0.01, 0.02]
MIP Non
0.7 0.68 0.02 (0.003) <0.001* [0.01, 0.02]

Magnet Non
0.69 0.68 0.01 (0.003) 0.001* [0.003, 0.02]
MIP Non
0.61 0.6 0.02 (0.004) 0.001* [0.01, 0.03]

Magnet Non
0.61 0.6 0.01 (0.003) <0.001* [0.01, 0.02]
MIP Non
0.85 0.83 0.02 (0.003) <0.001* [0.01, 0.03]

Magnet Non
0.84 0.83 0.01 (0.003) <0.001* [0.01, 0.02]
MIP Non
0.71 0.66 0.05 (0.006) <0.001* [0.04, 0.07]

Magnet Non
0.72 0.66 0.06 (0.005) <0.001* [0.04, 0.07]
MIP Non
0.75 0.68 0.07 (0.007) <0.001* [0.05, 0.08]

Magnet Non
0.77 0.68 0.08 (0.005) <0.001* [0.07, 0.09]

Would 
"Definitely" 

Recommend 
Hospital

MIP > Non

Mag>Non

Given Info for 
Recovery Time

MIP > Non

Mag>Non

Rated Hospital 
as 9-10 on 
1/10 Scale

MIP > Non

Mag>Non

Pain was 
"Always" 

Controlled

MIP > Non

Mag>Non*
*

Medications 
were "Always" 

Explained

MIP > Non

Mag>Non

Outcome 
Factors

M Dif (SE) p
Nurses 

“Always”
Communicate 

Well

MIP > Non

Mag>Non
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objective patient outcomes 30-day mortality and readmission rates for MIs, CHF, and 

pneumonia.  Chapter 4 also presented the results of univariable analysis regarding if the 

Magnet status of a hospital has a significant relationship with subjective patient reports of 

quality of care.  A discussion of these results will be presented in Chapter 5. 
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Chapter 5: Discussion 

  The purpose of this study was to determine if significant relationships existed 

between the Magnet status of hospitals and 30-day mortality and readmission rates (for 

MIs, CHF, and pneumonia); and patient satisfaction with care.  This study also 

investigated if significant differences in thirty day mortality and readmission rates for 

Medicare patients diagnosed with MIs, CHF, and pneumonia existed based on hospital 

characteristics ownership, teaching status, location, and hospital bed size.  The study 

employed a quantitative design methodology to compare the objective and subjective 

outcomes of patients from a sample of 2,001 acute care hospitals.  Chapter 5 presents a 

discussion of the findings, implications, and a conclusion as a result of this investigation.   

Discussion of Results 

This section presents the three research questions addressed in this study and their 

subsequent findings.   

Research question 1.    The inconsistent and insufficient research demonstrating 

the relationship between Magnet hospital status and patient outcomes was the impetus for 

this study. Research question 1 sought to determine if the “Quality of Care” given in 

Magnet facilities as perceived by the nurses translates into empirical evidence 

demonstrating improved patient outcomes on 30 day mortality and readmission rates for 

MIs, CHF, and pneumonia.  The analysis compared thirty day mortality and readmission 

rates for Medicare patients with MIs, CHF, and pneumonia were compared between a 

sample of Magnet (N=160), Magnet-in-progress (N=99), and non-Magnet (N=1742) 

hospitals.  Univariable analysis revealed that 30 day mortality rates for MIs were found to 

be significantly lower (p < 0.001) in Magnet hospitals (14.87) than in non-Magnet 



105 

hospitals (15.43).  However, when the multivariable analysis was performed, Magnet 

status was not identified as a significant main effect on any of the outcome variables.  

These results were surprising based on the logic of the Donabedian’s SPO Model (1980) 

which suggests when a program has a strong structural foundation the care delivery 

process should flow smoothly resulting in improved patient outcomes.  When applying 

this model to the Magnet program it would be logical to assume that the Magnet 

programs focus on strong nursing leadership, nurse autonomy, interdisciplinary 

relationships, and nurse satisfaction with work environments would result in better care 

delivery and improved patient outcomes.  Despite the logic of the Donabedian’s SPO 

Model, the findings from this study are consistent with prior studies which have 

investigated the relationship between patient outcomes and Magnet hospital status have 

also failed to find substantial significant evidence to support the Magnet programs claims 

regarding “better patient care” also found that Magnet hospitals had lower percentage of 

RNs on the nursing units (Goode, et al., 2011; Hickey et al., 2010).  RN staffing mixes 

were not investigated in this study, although such investigations do present a potential 

direction for future studies.   

Research question 2.  The purpose of this study was to determine if significant 

relationships exists between the Magnet status on objective and subjective patient 

outcomes. Research question 2 investigated if additional hospitals’ characteristics 

ownership, teaching status, location, and bed size had a significant relationship with 

thirty day mortality and readmission rates for Medicare patients diagnosed with MIs, 

CHF, and pneumonia. The purpose of this investigation into these other hospital 

characteristics was twofold.  First, because Donabedian’s SPO Model considers that both 
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the care delivery processes and hospital’s structural characteristics such as teaching 

status, hospital ownership, geographical location, and bed size significant in influencing 

patient outcomes.  Secondly, because although the CMS “simultaneously” adjusts 

mortality and readmission rates on both the patient and hospital levels to allow for fair 

comparisons between hospitals, the current adjustment process does not take into 

consideration the hospital characteristics included in this study (Berheim, et al., 2012).  

This study followed the recommendations of the Committee of Presidents of Statistical 

Societies (COPSS) which  warned  that the CMS’ current adjustment system warrants 

“augmentation” with investigating the relationship of hospital attributes (hospital control, 

geographical location, etc) as covariables when analyzing the outcome measures (Ash, et 

al., 2012).  Magnet hospitals consisted mostly of major teaching hospital (35%), non-

profit owned (87%), urban location (94%), and large bed sized hospital (52%).  All of 

these hospital characteristics that represented the majority demographics of Magnet 

hospitals were found to be associated with lower mortality rates and all except non-profit 

were associated with increased readmission rates.   

This analysis revealed multiple significant relationships with the exception of the 

one outcome, 30 day mortality rates for pneumonia, which was not found to have a 

significant relationship with any of the hospital characteristics investigated. The 

statistically significant findings will be presented and discussed based on hospital 

characteristics.   

Teaching status.  Teaching status had a significant relationship with 30 day 

mortality and readmission rates for MIs and CHF.  Teaching status also had a significant 

relationship with 30 day readmission rates for pneumonia.  In the case of 30 day mortality 
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rates for MIs and CHF Major teaching hospitals were found to have significantly lower 

rates than non-teaching and minor teaching hospitals.  There was one discrepancy, 

identified between the analysis surrounding teaching status and 30 day readmission rates 

for MI.  The ANOVA with the Games-Howell post hoc performed showed increase in 30 

day readmission rates for MIs, between in major teaching hospitals when compared to 

minor teaching.  This finding was not found to be not statistically significant (p=0.009).  

However, when the Kruskal-Wallis test indicated a significant increase in 30 day 

readmission rates for MIs in major teaching hospitals when compared to minor teaching 

hospitals (p=0.007).  Additionally, when the multivariable analysis was performed the 

statistical significant findings of the Kruskal-Wallis test were reinforced (p=0.002). 

Overall teaching hospitals were found to have significantly higher readmission 

rates for (MIs, CHF, and pneumonia) when compared to minor and non-teaching 

hospitals.  The inconsistent findings in this study surrounding teaching status and patient 

outcomes are not surprising.  This relationship has a history of being varied in the 

literature.  For example, some studies have found significantly higher mortality rates in 

major teaching hospitals (Iezzoni, et. 1990; Pollack, et al., 1994) while numerous other 

studies have identified a positive relationship between major teaching hospitals and 

improved patient outcomes (Chen, Radford, Wang, Marciniak, & Krumholz, 1999; 

Rosenthal, Harper, Quinn, & Cooper, 1997; Polanczyk, Lane, Coburn, Philbin, Dec, & 

DiSalvo, 2002).   

One point that is consistent in the findings of this study is the trends of the results 

for major teaching hospitals for thirty day mortality and readmission rates.  The major 

teaching hospitals had consistently lower mortality rates.  Even in the case the case of 
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patients with pneumonia which was not found to be statistically significant.  In regards to 

thirty day readmission rates, the major teaching hospitals had consistently higher rates.  

Perhaps, the significantly lower mortality rates are in fact related to increased 

readmission rates.  One could speculate that maybe increasing readmission although not 

seen as desirable by CMS for reimbursement purposes may have an unforeseen 

relationship with reduced mortality rates.  These are entirely speculations; however this is 

not the first study to suggest that reducing readmission rates may not be the best indicator 

of quality patient care.  A recent study by Joynt and Jah (2013), also brings into question 

if reducing readmission within 30 days is really in the patients best interest and concern 

regarding how hospitals are going to handle having their reimbursements cut when they 

readmit patients needing their care. 

Ownership. Hospital ownership was only found to have significant relationships 

in two of the six outcomes during the univariable analysis; 30 day MI mortality rates and 

30 day CHF readmission rates.  Further analysis with the multivariable method also 

identified a significant relationship in the outcomes variable 30 day CHF mortality rates.  

In the case of 30 day MI mortality rates for both government owned hospitals and for 

profit hospitals were found to have significantly higher mean rates than non-government, 

non-for profit hospitals.  For the outcome 30 day CHF readmission rates for profit 

hospitals had significantly higher readmission rates than non-government, non-profit 

hospitals and government hospitals.  In the case of 30 day CHF mortality rates 

government owned hospitals were found to have significantly higher mean rates than 

non-government, non-for profit hospitals.  Despite some significant findings for these 

three outcomes, overall there was not a substantial trend among any of the hospitals 
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ownership types identified.  This was a surprising result considering the Donabedian’s 

SPO Model (1980) used as the framework of this study considers that both the care 

delivery process and hospital’s structural characteristics are significant in influencing 

patient outcomes.  Hospital ownership seemed to have potential to be a very influential 

factor in this model.  However the evidence failed to support this assumption.  

Regardless, hospital ownership is not an easily modifiable factor so any statistically 

significant findings may not have been all that practically significant. 

Location.  Hospitals’ locations (rural vs. urban) were also investigated for 

significant relationships with the six objective patient outcomes.   Rural hospitals were 

found to have significantly higher rates of 30 day mortality rates for MIs and CHF by 

both univariable and multivariable analysis.  Urban hospitals were found to have 

significantly higher rates of 30 day readmission rates for MIs and pneumonia on 

univariable analysis.  These results were not consistent with the findings of the 

multivariable analysis which did not confirm and significant main effects between 

hospital location and patient outcomes of 30 day readmission.  

 Uncovering that mortality rates in urban hospitals are less than those in rural 

hospitals was not all that surprising several studies have supported finding better patient 

outcomes in urban hospitals and improving rural healthcare is a well-known need 

(Baldwin, et al., 2004).  The more interesting finding was the repeated trend between 

hospitals with lower mortality rates also having higher readmission rates.  A trend that 

mirrored that found between major teaching and non-teaching hospitals was identified.  

Even when not found to be statistically significant rural hospitals had higher mortality 

rates and lower readmission rates consistently on all objective outcome variables 
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investigated.   Meanwhile, even when not found to be statistically significant urban 

hospitals had consistently lower mortality rates and higher readmission rates.  This 

finding suggests a direction for future research. 

Bed size.  Large hospitals had consistently lower mortality rates and higher 

readmission rates when compared to medium and small hospitals.  On univariable 

analysis bed size was found to have a significant relationship with the outcome variables 

30 day mortality rates for MIs and CHF; and 30 day readmission rates for MIs and 

pneumonia.  Multivariable analysis only confirmed these findings in the case of 30 day 

readmission rates when bed size was found to have a significant main effect on 30 day 

readmission rates for pneumonia.  

Research question 3.  Research question 3 investigated if significant differences 

existed in the percent of patients that assign hospitals the highest (positive) ratings on 

questions related to patient satisfaction with care (listed below) between Magnet, 

Magnet-in-progress, and non-Magnet hospitals on the HCAHPS survey: 

How often did nurses communicate well with patients?  
How often did patients receive help quickly from hospital staff? 
How often was patients' pain well controlled? 
How often did staff explain about medicines before giving them to 
patients? 
Were patients given information about what to do during their recovery at 
home? 
How do patients rate the hospital overall? 
Would patients recommend the hospital to friends and family? 

Univariable analysis findings showed that Magnet and Magnet-in-progress hospitals had 

statistically significant increases in the percent of patients giving the hospitals the highest 

positive ratings on six of the seven subjective outcomes investigated.  The remaining 

outcome which was the patient responses on to the question how often did patients 
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receive help quickly from hospital staff, also demonstrated an increase in the percent of 

patients giving the hospitals the highest positive ratings, the findings were just not 

statistically significant (p<0.007) with the level of significance being p = 0.009.  

These findings support Magnet hospital’s claims to provide the “gold standard” or 

provide the “best quality patient care,” from the perspective of patient reports of quality 

care (ANCC, 2012d; Kramer & Schmalenberg, 2005).  With the implementation of the 

new Medicare VBP Program being implemented this fiscal year, and 30% of hospital 

reimbursement for Medicare services being focused on patient reports of quality care, 

there may be practical significance in these findings.  Future studies may include an 

investigation of if these results are consistent over a longitudinal timeline.  

Strengths  

 There are many strengths of this study.  First, with the very limited body of 

research surrounding Magnet hospital status and patient outcomes, this study contributes 

to our knowledge about objective and subject patient outcomes. This is very timely 

research with the implementation of the Medicare VBP program which will be 

investigating these outcomes for the purpose of hospital reimbursement for care.  The 

dates of the objective data included in this study were collected from via Medicare claims 

and enrollment forms from July 1, 2008 thru June 30, 2011 (USDHHS, 2012d).  The 

subjective data included in this study was collected from January 1, 2011 thru December 

31, 2011 (USDHHS, 2012d).  The significance of the data collected from these dates is 

that they were for the most part prior to the release of the information regarding the VBP 

program implementation.  Therefore this study may be a good baseline for future 

comparisons in hospitals’ improvement on these patient quality care markers. 
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 Additional strength of this study addressed limitations of prior studies reviewed.  

There was a focus on Magnet status and relationships with outcome variables rather than 

on “Magnet” Characteristics of hospitals which fails to determine if there is truly a 

significant link between the Magnet Recognition Program and outcomes.  This study 

included a robust sample size that fairly represented hospitals of the US.  This claim is 

based on the fact that there are a reported 5,754 registered hospitals in the U.S. 

(American Hospital Association (AHA), 2012a) and 390 (6.7%) have Magnet status 

(ANCC, 2012a).  This study included 2,001 hospitals with 160 (7.9%) having Magnet 

status.  Prior studies reviewed had sample sizes ranging from as few as 20 hospitals 

(Aiken, et al., 1999 & Aiken, et al, 2000) to 636 hospitals (Lake, et al. 2010).   

Limitations

There are several limitations to this study.  First, the use of large administrative 

databases comes with inherent limitation such as risk of data entry errors and inability of 

the researcher to audit the integrity of the data collection and processing practices.  The 

cross-sectional nature of the study is also a limitation.  Cross-sectional studies limit the 

collection of data to a single period in time.  This makes it difficult to determine if the 

rates reported are trends or isolated poor or good performance periods.  Therefore the 

preferred study design to investigate the outcomes reported on in this study would be 

longitudinal in nature.  Another limitation of this study was the inclusion of only 

Medicare and Medicaid aged populations in the objective outcome rates.  This was 

necessary because the original database source was constructed from information 

collected on Medicare and Medicaid patients by CMS.  However this may limit the 

applicability of the findings to only this population.  It may be beneficial to investigate 
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the frequency rates of all of the objective outcome variables on patient of all ages with 

varied insurance payers.  (Note: the subjective data included in this study was not limited 

to Medicare patients as explained in Chapter 3). 

The lack of nursing specific demographic and workplace data was also a 

limitation of this study.  It may have been beneficial to investigate factors such as 

percentage of nurses with baccalaureate level education preparations or higher, percent of 

nurses with specialty certifications and staffing skills mixes when conducting this study.  

Unfortunately the primary database that contains these nursing specific quality indicators, 

the National Database of Nursing Quality Indicators (NDNQI), does not allow access to 

the data for the purpose of dissertation studies (ANA’s National Center for Nursing 

Quality, n.d.). 

The original proposal for this study involved investigating 4 hospital owner / 

controlling groups: federal government, non-federal government, non-government / non-

profit, and for profit.  However, after the databases were merged and the data was 

analyzed, there was only 1 federally owned hospital which met the inclusion criteria for 

the study.  Based on this finding, the decision was made to create a new category of 

hospital ownership / control by merging the federal and nonfederal hospitals together into 

a “government” group.  This limited the ability to truly investigate federally owned and 

operated hospitals. 

Utilizing the AHRQ objective outcomes 30 day mortality and readmission rates is 

a limitation of this study.  These measures are widely used quality of care indicators, 

however,  recent implementation of the CMS VBP program has led to questions 

regarding the validity and reliability of these outcome measures as  indicators of quality 
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hospital care or whether they are more focused on costs effectiveness (Jah, 2013; Joynt & 

Jah, 2013).  Although few can argue that mortality is not an indicator of care, there is 

question regarding the specific number of days after a hospitalization that is in fact a 

reflection of the structure and processes of the hospital.  The interest in 30 day 

readmissions by the CMS is based on costs reduction rather than empirical evidence 

supporting better patient outcomes (Lacker, 2011). Jah (2013) reported that “readmission 

rates are un-correlated with mortality rates” and in some cases hospitals with lower 

mortality rates have higher readmission rates (para. 8).  Jha (2013), also pointed out that 

reimbursement based on 30 day readmission rates may result in hospitals turning away 

patients that should be readmitted because they return within the 30 day period.  When 

the patients go home and die, how is this improved care?  When the issue of cost is 

removed, are hospital readmissions actually a negative outcome?  Additionally, are 

hospital readmissions truly a reflection of hospital care or instead a reflection of a 

healthcare system that lacks community resources and sufficient primary care providers?     

Lastly, any comparison between hospitals with different patient populations is 

difficult to perform in a “fair” manner.   The CMS has worked diligently to create a 

methodology to adjust readmission and mortality rates on both the patient and hospital 

levels to allow for fair comparisons between hospitals (Berheim, et al., 2012b).  

However, it is unrealistic to assume that one can ever succeed in finding the perfect 

method.  CMS set up a risk adjustment system for calculating 30 day mortality and 

readmission rates that does not consider the socioeconomic status or race of patients, 

because the CMS believes that there should not be different standards of healthcare for 

individuals based on these factors and if differences exist they do not want them to be 
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obscured with adjustments (Bernheim, et al, 2012b).  As altruistic as this sounds, the 

reality is race and socioeconomic status do create health disparities and research has 

already shown these factors effect mortality and readmission rates (Joynt & Jah, 2013; 

Joynt, Orav, & Jha, 2011; Rathore, et al., 2003).  Additionally, where is the consideration 

for patient’s lifestyle choices and misuse of hospitals as primary care facilities?  There is 

not a current procedural terminology (CPT) code for poor lifestyle choices that CMS can 

pull out of patients’ charts and enter into risk calculations.  Certainly the care provided 

once the patient enters the hospital should be equal, but it is unrealistic to expect the 

outcomes to be.  It is also unrealistic to place the accountability of such outcomes on 

hospitals.

Implications for Nursing 

 Based on the findings of this study, Magnet hospital status is a significant factor 

in improving patients’ satisfaction with care.  In order to determine if the program is 

practically significant costs of the program need to be considered. With the current 

economic state of the U.S. and the U.S. healthcare market any financial investments need 

to be heavily scrutinized.  The decision for a hospital to pursue Magnet hospital status 

needs to be made from a cost versus benefits stand point (Russell, 2010).  According to 

Donabedian (2003): 

“Optimality is the balancing of improvements in health against the cost of such 
improvements.  The definition implies that there is a “best” or “optimum 
relationship” between costs and benefits of health care, a point below which more 
benefits could be obtained at costs that are low relative to benefits and above 
which additional benefits are obtained at costs too large relative to corresponding 
benefits” (p.11). 
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It takes a hospital an average of 4.25 years to complete the Magnet Recognition Program 

process with a cost ranging from $100,000 to $600,000 per year depending on the size of 

the hospital (Russell, 2010).  This level of financial commitment needs to include careful 

analysis of the benefits that are anticipated with successful obtainment of Magnet 

Recognition.    

Future Studies 

 Future studies should focus on the areas identified as limitations in this study.  For 

example, future studies should include an investigation into the relationships identified in 

this study via a longitudinal design.  Cross-sectional studies fail to allow analysis of 

relationships between variables over time.  Looking at data over an expanded amount of 

time might allow for identification of “trends” or “lagged effects” (Dunton, et al., 2007).  

Additionally, future studies should also investigate more nursing unit level nursing 

quality indicators such as staffing levels, nurse educational levels in conjunction with the 

nursing influence on the organizational level with nursing organized programs such as the 

Magnet Recognition Program.   

Lastly, the identification of hospitals with increased rates of mortality having 

decreased rates of readmission is a potential area for future research.  If future studies 

identified a significant inverse relationship between 30 day mortality and readmission 

rates this could mean the need to reconsider the new Medicare VBP program which 

reimburses hospitals based on their ability to decrease both 30 day mortality and 

readmission rates.  Providing fiscally responsible quality patient care is important and 

necessary in the current healthcare economy, however, reimbursement plans still need to 

be constructed with quality care as the primary goal. 
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Conclusion 

Several hospital characteristics were found to have significant relationships with 

30-day mortality and readmission rates.  Frequently the hospitals identified as having 

lower mortality rates were also found to have higher readmission rates. However, due to 

concern over the validity and reliability of theses outcomes measures to truly evaluate 

care delivered in hospitals and the implementation of the new VBP program which will 

result in reduced reimbursement due to higher readmission rates; only time will tell what 

these significant relationships will mean for these hospitals and the patients they serve in 

the future. Trends in 30 day mortality and readmission rates need to be closely monitored 

over the first few years of the implementation of the VBP program, because although 

affordable care is important, as Donabedian (2003) points out “optimality” needs to 

consider quality and cost. 

Magnet and Magnet-in-progress hospitals had statistically significant increases in 

the percent of patients assigning the hospitals the highest positive ratings on six of the 

seven subjective outcomes investigated.  Magnet hospitals have demonstrated through the 

years to provide positive work environments for nurses and this study suggests this 

positivity is also reflected in heightened patient satisfaction.  Although, the objective 

outcomes investigated in this study did not show consistently improved outcomes in 

Magnet hospitals, there is great value in patients’ reports of quality care.  According to 

Healthgrades (2012), how patients’ rate hospitals, nurses, and communication with and 

between healthcare providers is associated with objective outcomes.  In 2012, 

Healthgrades recognized 263 hospitals out of 5,000 hospitals in the US as having the 

lowest incidence of 13 preventable safety events identified by AHRQ.  When the 
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subjective outcomes on the HCAHPS on these top performing hospitals were compared 

to the lowest performing hospitals the relationship between patient satisfaction and 

objective patient outcomes was evident with: 52% more of patients in top performing 

hospitals reporting they would “definitely” recommend the hospital to others; 38% more 

reported they received help quickly when needed; 27% more reported their medications 

were “always” explained”; and 50% more patients gave the hospital the highest positive 

rating “9-10” out of 10 (Healthgrades, 2012).  Higher value has historically been placed 

on objective outcomes rather than subjective outcomes.  However, findings such as those 

reported by Healthgrades and with reimbursement with the new VBP program including 

both objective and subjective indicators of quality patient care, it is evident that patient 

satisfaction is beginning to get rightful recognition. The relationship between Magnet and 

Magnet-in-Progress hospital status and patient satisfaction with care is not only 

statistically significant but significantly timely as well.  The significant association 

between patient satisfactions may be a solid means to justify the Magnet Recognition 

Program as a patient quality focus program in addition to the program’s original roots in 

quality nurse work environments. 
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Appendix A 

Magnet Hospitals and Patient Outcomes Research Matrix 

Ref. Purpose Sample Method  Findings Comments 
Aiken, 
et al. 
(1994)  

To determine 
if AAN 
Magnet 
hospitals had 
lower 
Medicare 
mortality 
rates than 
non-magnet 
hospitals

39 AAN 
Magnet 
and 195 
non-
Magnet 
hospitals.

Secondary data 
analysis - 
Compared 
Medicare 
mortality rates 
using variance 
components 
models to adjust 
for differences 
in patient 
composition as 
measured by 
predicted 
mortality.

Magnet 
hospitals         

 Medicare 
Mortality Rate 
(p=0.026, CI 
0.9-9.4 fewer 
deaths per 
1,000) 

One of the few 
studies that 
found Magnet 
Status 
Recognition 
associated with 
improved 
(objective) 
patient 
outcomes.  Lack 
of subsequent 
studies to 
validate 
findings. 

Aiken, 
et al.  
(1999) 

To 
investigate 
AIDS 
patients' 30-
day mortality 
and 
satisfaction 
with care in 
AAN magnet 
hospitals, 
dedicated 
AIDS units, 
and 
scattered-bed 
units in 
hospitals 
with and 
without 
dedicated 
AIDS units.

1,205 
consecutiv
ely 
admitted 
patients, 
20
hospitals 
(2 of 
which 
were 
magnet 
hospitals), 
40 nursing 
units, & 
820 nurses

Data collected 
from patients 
charts, 
interviews with 
a percentage of 
the patients 
included in the 
study, and 
questionnaires 
administered to 
the RNs.

Magnet 
Hospitals & 
Dedicated 
AIDs Units       

 Mortality 
rate (odd 
decreased by a 
factor of 0.40, 
CI 0.16-1.02, 
p 0.01)              

 Pt. 
satisfaction 
with care 
(6.07, 95% CI 
2.46, 9.68, 
p .01)                

Only 2 hospitals 
were AAN 
Magnet and one 
additional that 
was predicted to 
be like Magnet 
hospitals.  Small 
population to be 
generalizable 
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Ref. Purpose Sample Method  Findings Comments 
Aiken, 
et al. 
(2000) 

To determine 
if hospitals 
newly 
acquiring 
ANCC 
Magnet 
Nursing 
Services 
Recognition 
Program 
were likely to 
have the 
same positive 
outcomes of 
the original 
AAN Magnet 
hospitals. 

20
Hospitals 
- 7 ANCC 
magnet 
hospitals 
compared 
to the 13 
original 
AAN 
Magnet 
hospitals. 

15-page survey 
completed by 
nurses on 
medical-surgical 
units evaluating: 
job 
characteristics, 
job outlook, job 
related feelings 
(Maslach 
Burnout 
Inventory, 
MBI), 
organizational 
attributes of 
work setting 
(Nursing Work 
Index NWI-R), 
and 
occupational 
exposure to 
blood, 
demographics, 
and educational 
characteristics.

ANCC 
magnet 
hospitals           
Pt. Outcome     

 nurse 
reports of  
“Excellent” pt. 
care    Nurse 
outcomes    
Better nurse-pt 
ratios,  
nursing 
experience, 
years of 
employment at 
current 
institutions,  
in their current 
units, 
percent BSN, 

 levels of 
autonomy, 
control over 
practice 
setting, 
reports of 
adequate 
support 
services,  

Compared 
ANCC Magnet 
hospitals to 
Original AAN 
Magnet 
hospitals.  
Should have 
also compared 
to a non-Magnet 
group of 
hospitals.  Not 
pt. outcome 
focused 
research.  
Subjective 
(nurse) results.  
Results were 
reported as % 
and not analyzed 
for significance.

Friese  
(2005) 

To 
investigate 
nurse 
practice work 
environments 
in oncology 
units and in 
ANCC 
Magnet (vs. 
non-ANCC) 
hospitals 
impact on 
nurse 
outcomes  
and nurse 
reports of 
quality of 
patient care. 

1,956 RNs 
(305 of 
the RNs 
worked on 
oncology 
units) and 
22
hospitals 
(of which 
7 had 
Magnet 
status).  

Secondary 
analysis of 
survey data 
(Aiken et al 
2000 study).  
Utilized the 
Practice 
Environment 
Scale of the 
Nursing Work 
Index to 
measure the 
practice work 
environment. 

Magnet 
Hospitals  & 
Designate 
Oncology 
units                  
Pt. Outcome -   

 nurse 
reported 
quality of 
patient care 
(p<0.05)            
Nurse 
Outcomes - 

emotional 
exhaustion, 
decreased job 
dissatisfaction 

Not patient 
outcome focused 
research.  
Subjective results 
-quality of care 
was interpreted by 
the nurses 
completing the 
surveys. The non-
ANCC Magnet 
hospitals were 
actually members 
of the original 
AAN Magnet 
hospitals.  Should 
have included a 
non-Magnet 
hospital group. 
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Ref. Purpose Sample Method  Findings Comments
Dunton
, et al. 
(2007, 
Sep.) 

To 
investigate 
the 
relationship 
between 
nurse staffing 
and patient 
falls and 
hospital 
acquired 
pressure 
ulcers 
(HAPU). 

1,610 
hospital 
nursing 
units 

Cross-sectional 
study (data from 
July 2005 
through June 
2006) using the 
National 
Database of 
Nursing Quality 
Indicators 
(NDNQI).  
Outcome 
variable was 
patient falls and 
HAPU.  
Independent 
variables 
included nurse 
hours per patient 
per day, staff 
composition, 
teaching status, 
and hospital 
Magnet status. 

Magnet 
Hospitals  
fall rates 
(10.3%)  
NOTE: 
Relationship 
between 
Magnet status 
and HAPU 
were not 
described, 
other than an 
"anomalous" 
result thought 
to be related to 
potentially 
inadequate 
risk and/or 
acuity 
adjustment. 

Limitations 
include: lack of 
reporting 
regarding the 
total # of 
Magnet 
hospitals in the 
sample and # of 
falls in Magnet 
vs non-Magnet 
hospitals.  
Reported 
findings in % 
not analyzed for 
statistical 
significance.  
NDNQI 
facilities 
volunteer 
information, 
have a higher 
percentage of 
for profit 
hospitals, and a 
larger number of 
Magnet 
hospitals when 
compared to the 
AHA database.    

Hickey, 
et al. 
(2010)

To 
investigate 
the 
relationship 
of nurse 
staffing, skill 
mix, and 
Magnet 
recognition 
to 
institutional 
volume and 
mortality in 
pediatric 
hospitals.

19,736 
congenital 
heart 
surgery 
cases, 38 
children's 
hospitals 
(16 
Magnet 
hospitals)

Data collected 
from existing 
databases.  
Outcomes 
included 
pediatric 
mortality rates 
and institutional 
volumes.

Magnet 
hospitals –

nursing skill 
mixes (p=0.02).   
Mortality rates 
– None of the 
nursing 
characteristics 
investigated 
were 
significantly 
associated with 
mortality.  
Institutional 
volume – ICU 
nursing hours 
worked was sig 
related to 
institutional 
volume 
(p=0.27).   

Magnet Status 
hospitals were 
not found to 
have an impact 
on mortality. 
Magnet Status 
hospitals had 
lower nurse 
staffing mixes.  
Limitation: 
small sample 
size.    
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Ref. Purpose Sample Method  Findings Comments
Lake, 
et al.  
(2010, 
Oct.)  

To 
investigate 
the 
relationships 
between 
Magnet 
status, 
nursing unit 
staffing, and 
patient falls.  

5,388 
units in 
108
Magnet 
and 528 
non-
Magnet 
hospitals.  

Cross-sectional 
study using the 
National 
Database of 
Nursing Quality 
Indicators 
(NDNQI).  
Outcome 
variable was 
patient falls.   
Independent 
variables 
included nurse 
staffing RN staff 
composition, 
and hospital 
Magnet Status. 

Magnet 
hospitals –  
fall rates (5%)  
Increased RN 
hours -  fall 
rates  
Increased 
LPN and 
Nurse Aide 
hours - fall 
rates 

Magnet status 
was found to 
have a 
significant 
relationship with 
decreased 
patient fall rates. 
NDNQI 
facilities 
volunteer 
information, 
have a higher 
percentage of 
for profit 
hospitals, and a 
larger number of 
Magnet 
hospitals when 
compared to the 
AHA database.    

Goode
, et al. 
(2011) 

To 
investigate 
patient 
outcomes and 
staffing in 
Magnet and 
non-Magnet 
hospitals.

19 Magnet 
hospitals 
and 35 
non-
Magnet 
hospitals.

2nd data 
analysis.. 
Comparison of 
patient 
outcomes 
(mortality rates 
for congestive 
heart failure, 
myocardial 
infarctions (MI), 
failure to rescue, 
hospital 
acquired 
pressure ulcers, 
infections, 
postoperative 
sepsis, and 
length of stay 
(LOS)) and 
nurse staffing in 
general units 
and ICUs of 
Magnet and 
non-Magnet 
hospitals was 
conducted.

Non-Magnet 
hospitals

infections 
(p<0.05),  
postoperative 
sepsis (p<0.05), 
and 
postoperative 
metabolic 
derangement 
(p<0.05).              
Magnet 
hospitals   
pressure sore 
rates ( <0.10), 

 staffing #s 
(p<0.05), and 

 total staff 
and RN skill 
mix (p<0.05).       
No significant 
difference 
between the 
Magnet and 
Non-Magnet –
failure to 
rescue, CHF 
mortality, MI 
mortality, LOS 
> expected. 

Magnet hospitals 
had better 
pressure ulcer 
rates than non-
Magnet hospitals.  
All other patient 
outcomes were 
better in non-
Magnet hospitals 
or were not found 
to have significant 
difference.  
Magnet hospitals' 
nurse related 
variables - 
staffing mix and 
staffing numbers 
were found to be 
worse in Magnet 
hospitals. 
Researchers 
concluded that the 
lesser staffing in 
the Magnet 
hospitals likely 
contributed to the 
worse patient 
outcomes. 
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Appendix B 

IRB Exempt Status 
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Appendix C 
 

Test Selection 
 

Comparing Means   

All of the research questions in this study involved a comparison of means.  Three 

different options were considered when selecting which tests to be used to compare 

means.  Figure C.1 (constructed from information presented in Tabachnick and Fidell, 

2007; and Fausset, Rodgers and Fisk, 2009) outlines these three options including the 

one-way Analysis of Variance (ANOVA), multiple one-way ANOVAs, and the one-way 

Multivariate Analysis of Variance (MANOVA).  The statistical analyses procedures 

selected was based on the evaluation of the data collected following the processes and an 

understanding of the methods described in detail below. 

Figure C.1 ANOVA vs. MANOVA 
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One-way ANOVA. The one-way ANOVA is a univariate test used to determine 

the presence of a statistically significant difference between means (Tabachnick & Fidell, 

2007).  This means one-way ANOVAs are used to compare the relationship of one or 

more IVs with one DV (Fausset, Rogers, & Fisk, 2009).   

Multiple one-way ANOVAs. Sometimes the univariate ANOVA is used to 

conduct multivariate analysis through the use of multiple ANOVAs (Fausset, Rogers, & 

Fisk, 2009). This use of multiple ANOVAs is justified when the interest of the 

investigation is how the IVs affect each DV not “the linear composite of the dependent 

variables” (Fausset, Rogers, & Fisk, 2009, p.5).  According to Anderson (1985), this 

multiple use of ANOVAs is preferred when the linear combination effects of the DVs are 

not being considered, as long as control is made to reduce the risk of Type I error.  

The risk of Type I error (rejecting a true null hypothesis – a false positive) 

increases when running multiple ANOVAs.  The increased risk of Type I error is a result 

of the “probability of identifying at least one significant result due to chance increases as 

more hypotheses are tested” (Napierala, 2012, para. 2).  This was controlled with the use 

of a Bonferroni correction, (Fausset, Rogers, & Fisk, 2009; Napierala, 2012).  The 

Bonferroni correction reduces the value of alpha (usually 0.05) by dividing the alpha 

value by the number of dependent variables being investigated (Napierala, 2012).  This 

resulted in the p-value to be considered significant being reduced and therefore, 

decreasing the chance of making a Type I error to a very acceptable level (Napierala, 

2012). 

MANOVA.  MANOVA is a multivariate test used to determine the presence of a 

statistically significant difference between means (Tabachnick & Fidell, 2007).  One-way 
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ANOVAs are used to compare the relationship of one or more IVs with one DV (Fausset, 

Rogers, & Fisk, 2009).  According to Tabachnick and Fidell (2007, p.243): 

MANOVA tests whether mean differences among groups on a combination of 
DVs are likely to have occurred by chance. In MANOVA, a new DV that 
maximizes group differences is created from the set of DVs.  The new DV is a 
linear combination of measured DVs, combined so as to separate the groups as 
much as possible. 
 

In addition to the MANOVA’s ability to investigate all of the DVs simultaneously, the 

MANOVA can also control for Type I error (Vasey & Thayer, 2007; Fausset, Rodgers, & 

Fisk, 2009).   

Advantages of MANOVA vs. ANOVA.  Figure C.2 outlines the advantages of 

both the MANOVA and the use of multiple ANOVAs based on information presented in 

Tabachnick and Fidell (2007); and Fausset, Rodgers, and Fisk (2009).   

Figure C.2 Advantages of MANOVA vs. ANOVA 
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Based on the review of the advantages of both of these methods and all of the information 

described above, the use of multiple one-way ANOVAs and the MANOVA were both 

initially viable options considered for use in this study for all of the research questions.  

The final decision to utilize multiple one-way ANOVAs was made based on the data.   

The algorithm in Figure C.3 was utilized to help make this decision. 

Figure C.3 MANOVA vs. ANOVA Algorithm 
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Appendix D 
 

Histograms, Q-Q plots, and Box Plots for Normality of Objective DVs 
 

30 Day Mortality from MI Rates
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30 Day Mortality from HF Rates
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30 Day Mortality from Pneumonia Rates 
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30 Day Readmission for MI Rates
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30 Day Readmission for HF Rates 
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30 Day Readmission for Pneumonia Rates
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Appendix E 

Box Plots for Normality of Objective DVs Factored by Magnet Status 

30 Day Mortality from MI Rates Factored by Magnet Status 
 

 

 

 

 

 

 

 

 



155 

30 Day Mortality from HF Rates Factored by Magnet Status 
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30 Day Mortality from Pneumonia Rates Factored by Magnet Status 
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30 Day Readmission for MI Rates Factored by Magnet Status 
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30 Day Readmission for HF Rates Factored by Magnet Status 
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30 Day Readmission for Pneumonia Rates Factored by Magnet Status
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Appendix F 

Box Plots for Normality of Objective DVs Factored by Hospital Characteristics 

30 Day Mortality from MI Rates Factored by Hospital Characteristics 

Teaching Status 

  



161 

Ownership 
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Location 
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Bed Size 
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30 Day Mortality from HF Rates Factored by Hospital Characteristics 

 
Teaching Status 
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Ownership 
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Location 
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Bed Size 
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30 Day Mortality from Pneumonia Rates Factored by Hospital Characteristics 

 
Teaching Status 
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Ownership 
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Location 
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Bed Size 
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30 Day Readmission for MI Rates Factored by Hospital Characteristics 

 
Teaching Status 
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Ownership 
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Location 
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Bed Size 
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30 Day Readmission for HF Rates Factored by Hospital Characteristics 

 
Teaching Status 

 

 

  



177 

Ownership 
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Location 
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Bed Size 
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30 Day Readmission for Pneumonia Rates Factored by Hospital Characteristics 

 
Teaching Status 

 

  



181 

Ownership 
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Location 

 

  



183 

Bed Size 
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Appendix G 
 

Histograms, Q-Q plots, and Box Plots for Normality of Subjective DVs 

Percent of Patients Who Reported Nurses “Always” Communicated Well 
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Box Plot of Nurses “Always” Communicated Well 
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Percent of Patients Who Reported They “Always” Received Help When Wanted 
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Box Plot of Patients Who Reported They “Always” Received Help When Wanted
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Percentage of Patients Who Report Pain was “Always” Controlled 
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Box Plot for Patients Who Report Pain was “Always” Controlled 
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Percent of Patients who Reported Medications were “Always” Explained 
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Box Plot for Patients who Reported Medications were “Always” Explained 
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Percent of Patients who Report they were Given Information for Recovery Time 
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Box Plot for Patients who Report they were Given Information for Recovery Time 
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Percent of Patients who Rated Hospital as 9-10 on 1/10 Scale  
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Box Plot for Patients who Rated Hospital as 9-10 on 1/10 Scale 
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Percent of Patients who would “Definitely” Recommend Hospital 
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Box Plot for Patients who would “Definitely” Recommend Hospital
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Appendix H 
 

Box Plots for Normality of Subjective DVs Factored by Magnet Status 

How often did nurses communicate well with patients?  
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How often did patients receive help quickly from hospital staff? 
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How often was patients' pain well controlled? 
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How often did staff explain about medicines before giving them to patients? 
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Were patients given information about what to do during their recovery at home? 
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How do patients rate the hospital overall? 
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Would patients recommend the hospital to friends and family? 
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Appendix I 
 

GLM Model Building Tables 
 

GLM Model Building for 30 Day Mortality MI 

Initial Step in 
Backwards 
Modeling 

Type III 
Sum Sqs df 

Df 
(Error) M Sq F p 2 

Magnet Status 9.873 2 1991 4.937 2.273 0.103 0.002

Ownership 107.401 2 1991 53.700 24.726 0.001** 0.024

Teaching 13.607 2 1991 6.803 3.133 0.044* 0.003

Bed Size 5.549 2 1991 2.774 1.277 0.279 0.001

Location 72.922 1 1991 72.922 33.577 0.001** 0.017
Second Step of 

Backward 
Modeling        

Magnet Status 11.205 2 1993 5.602 2.579 0.076 0.003

Ownership 108.041 2 1993 54.021 24.867 0.001** 0.024

Teaching 23.419 2 1993 11.709 5.390 0.005** 0.005

Location 75.653 1 1993 75.653 34.825 0.001** 0.017
Third Step of 

Backward 
Modeling        

Ownership 115.674 2 1995 57.837 26.582 0.001** 0.026

Teaching 32.931 2 1995 16.466 7.568 0.001** 0.008

Location 80.712 1 1995 80.712 37.095 0.001** 0.018

Sig at p<0.05*, Sig at p<0.008** 
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GLM Model Building for 30 Day Mortality HF 
 

Initial Step in 
Backwards 
Modeling 

Type III 
Sum Sqs df 

Df 
(Error) M Sq F p 2 

Magnet Status 5.57 2 1991 2.78 1.12 0.328 0.001 
Teaching 44.56 2 1991 22.28 8.94 0.001** 0.009 

Ownership 18.65 2 1991 9.32 3.74 0.024* 0.004 
Location 48.76 1 1991 48.76 19.56 0.001** 0.010 
Bed Size 11.63 2 1991 5.81 2.33 0.097 0.002 

Second Step of 
Backward 
Modeling        
Teaching 47.92 2 1993 23.96 9.61 0.001** 0.010 

Ownership 18.52 2 1993 9.26 3.72 0.025* 0.004 
Location 50.40 1 1993 50.40 20.22 0.001** 0.010 
Bed Size 13.44 2 1993 6.72 2.70 0.068 0.003 

Third Step of 
Backward 
Modeling        
Teaching 84.10 2 1995 42.05 16.84 0.001** 0.017 

Ownership 18.28 2 1995 9.14 3.66 0.026* 0.004 
Location 72.73 1 1995 72.73 29.13 0.001** 0.014 

Sig at p<0.05*, Sig at p<0.008** 
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GLM Model Building for 30 Day Mortality PNE 
 

Initial Step in 
Backwards 
Modeling 

Type III 
Sum Sqs df 

Df 
(Error) M Sq F p 2 

Magnet Status 16.00 2 1991 8.00 2.51 0.082 0.003 

Teaching 18.90 2 1991 9.45 2.96 0.052 0.003 

Ownership 23.02 2 1991 11.51 3.61 0.027 0.004 

Location 15.84 1 1991 15.84 4.96 0.026 0.002 

Bed Size 4.62 2 1991 2.31 0.72 0.485 0.001 
Second Step of 

Backward 
Modeling       

Magnet Status 18.65 2 1993 9.33 2.92 0.054 0.003 

Teaching 14.57 2 1993 7.28 2.28 0.102 0.002 

Ownership 23.46 2 1993 11.73 3.68 0.025* 0.004 

Location 14.44 1 1993 14.44 4.53 0.033* 0.002 
Third Step of 

Backward 
Modeling       

Teaching 13.68 2 1995 6.84 2.14 0.118 0.002 

Ownership 19.67 2 1995 9.84 3.08 0.046* 0.003 

Location 19.31 1 1995 19.31 6.05 0.014* 0.003 
Fourth Step of 

Backward 
Modeling        

Ownership 19.92 2 1997 9.96 3.12 0.045* 0.003 

Location 15.59 1 1997 15.59 4.88 0.027* 0.002 

Sig at p<0.05*, Sig at p<0.008** 
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GLM Model Building for 30 Day Readmit MI 
 

Initial Step in 
Backwards 
Modeling 

Type 
III 

Sum 
Sqs df 

Df 
(Error) M Sq F p 2 

Magnet Status 18.68 2 1991 9.34 4.14 0.016* 0.004 

Teaching 20.17 2 1991 10.08 4.47 0.012* 0.004 

Ownership 6.96 2 1991 3.48 1.54 0.214 0.002 

Location 7.29 1 1991 7.29 3.23 0.072 0.002 

Bed Size 12.79 2 1991 6.39 2.83 0.059 0.003 
Second Step 
of Backward 

Modeling       

Magnet Status 18.76 2 1993 9.38 4.15 0.016* 0.004 

Teaching 17.99 2 1993 8.99 3.98 0.019* 0.004 

Location 8.25 1 1993 8.25 3.65 0.056 0.002 

Bed Size 11.95 2 1993 5.97 2.65 0.071 0.003 
Third Step of 

Backward 
Modeling       

Magnet Status 15.29 2 1995 7.65 3.38 0.034* 0.003 

Teaching 39.30 2 1995 19.65 8.69 0.001** 0.009 

Location 9.89 1 1995 9.89 4.37 0.037* 0.002 

Sig at p<0.05*, Sig at p<0.008** 
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GLM Model Building for 30 Day Readmit HF 
 

Initial Step in 
Backwards 
Modeling 

Type III 
Sum Sqs df 

Df 
(Error) M Sq F p 2 

Magnet Status 20.38 2 1991 10.19 2.46 0.085 0.002 

Teaching 144.67 2 1991 72.34 17.48 0.001** 0.017 

Ownership 74.29 2 1991 37.15 8.98 0.001** 0.009 

Location 0.04 1 1991 0.04 0.01 0.919 0.000 

Bed Size 7.56 2 1991 3.78 0.91 0.401 0.001 
Second Step of 

Backward 
Modeling       

Magnet Status 20.51 2 1992 10.25 2.48 0.084 0.002 

Teaching 144.63 2 1992 72.32 17.49 0.001** 0.017 

Ownership 74.44 2 1992 37.22 9.00 0.001** 0.009 

Bed Size 7.74 2 1992 3.87 0.94 0.392 0.001 
Third Step of 

Backward 
Modeling       

Magnet Status 20.72 2 1994 10.36 2.51 0.082 0.003 

Teaching 155.81 2 1994 77.90 18.84 0.001** 0.019 

Ownership 77.98 2 1994 38.99 9.43 0.001** 0.009 
Fourth Step of 

Backward 
Modeling       

Teaching 140.59 2 1996 70.29 16.97 0.001** 0.017 

Ownership 85.26 2 1996 42.63 10.29 0.001** 0.010 
Sig at p<0.05*, Sig at p<0.008** 
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GLM Model Building for 30 Day Readmit PNE 
 

Initial Step 
in 

Backwards 
Modeling 

Type 
III Sum 

Sqs df 
Df 

(Error) M Sq F p 2 
Magnet 
Status 3.64 2 1991 1.82 0.64 0.526 0.001 

Teaching 69.91 2 1991 34.95 12.35 0.001** 0.012 

Ownership 18.68 2 1991 9.34 3.30 0.037* 0.003 

Location 2.52 1 1991 2.52 0.89 0.346 0.000 

Bed Size 35.54 2 1991 17.77 6.28 0.002** 0.006 
Second 
Step of 

Backward 
Modeling       

Teaching 67.36 2 1993 33.68 11.91 0.001** 0.012 

Ownership 20.03 2 1993 10.01 3.54 0.029* 0.004 

Location 2.24 1 1993 2.24 0.79 0.373 0.000 

Bed Size 33.56 2 1993 16.78 5.93 0.003** 0.006 
Third Step 

of 
Backward 
Modeling       

Teaching 68.37 2 1994 34.19 12.09 0.001** 0.012 

Ownership 21.12 2 1994 10.56 3.73 0.024* 0.004 

Bed Size 44.06 2 1994 22.03 7.79 0.001** 0.008 
Sig at p<0.05*, Sig at p<0.008** 
 
 


