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Abstract

Background—Research has documented an association between Magnet hospitals and better
outcomes for nurses and patients. However, little longitudinal evidence exists to support a causal
link between Magnet recognition and outcomes.

Objective—To compare changes over time in surgical patient outcomes, nurse-reported quality,
and nurse outcomes in a sample of hospitals that attained Magnet recognition between 1999 and
2007 with hospitals that remained non-Magnet.

Research Design—Retrospective, two-stage panel design using four secondary data sources.
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Subjects—136 Pennsylvania hospitals (11 “emerging” Magnets and 125 non-Magnets)

Measures—American Nurses Credentialing Center Magnet recognition; risk-adjusted rates of
surgical 30-day mortality and failure-to-rescue, nurse-reported quality measures, and nurse
outcomes; the Practice Environment Scale of the Nursing Work Index

Methods—Fixed effects difference models were used to compare changes in outcomes between
emerging Magnet hospitals and hospitals that remained non-Magnet.

Results—Emerging Magnet hospitals demonstrated markedly greater improvements in their
work environments than other hospitals. On average, the changes in 30-day surgical mortality and
failure-to-rescue rates over the study period were more pronounced in emerging Magnet hospitals
than in non-Magnet hospitals, by 2.4 fewer deaths per 1000 patients (p<.01) and 6.1 fewer deaths
per 1000 patients (p=0.02), respectively. Similar differences in the changes for emerging Magnet
hospitals and non-Magnet hospitals were observed in nurse-reported quality of care and nurse
outcomes.

Conclusions—In general, Magnet recognition is associated with significant improvements over
time in the quality of the work environment, and in patient and nurse outcomes that exceed those
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of non-Magnet hospitals.
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Introduction

Since 1994, the American Nurses Credentialing Center (ANCC) has endorsed hospitals that
provide evidence of excellence in nursing through the Magnet Recognition Program.
Currently, there are nearly 400 Magnet hospitals in the United States — roughly 7% of acute
care facilities.> The Magnet model is based on set of characteristics known as the Forces of
Magnetism? and are broadly organized into five categories: 1) transformational leadership,
2) structural empowerment, 3) exemplary professional practice, 4) new knowledge,
innovations & improvements, and 5) empirical outcomes.3 Through recent inclusion in
popular hospital rating systems, such as U.S. News and World Report’s Best Hospitals,*
endorsement by the business-sponsored Leapfrog Group,® and mentions by media,® the
Magnet brand is becoming increasingly well-known to the public. Despite the growth of this
program over the past 20 years, and research showing better outcomes for Magnet hospitals,
it is unclear whether Magnet recognition reflects an award for hospitals that are already
excellent, or whether the arduous application and peer review process constitutes an
intervention that results in improved nursing care and patient outcomes.

A growing body of research shows an association between Magnet recognition and better
outcomes for both patients and nurses. The first study to link Magnet status to patient
outcomes was published in Medical Care in 1994.7 This study was replicated and expanded
recently and the findings were consistent: patients treated in Magnet hospitals had lower
odds of mortality following surgery compared to patients in non-Magnets.8 Other research
has documented superior patient outcomes for Magnet hospitals in terms of falls,® mortality
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following trauma,9 outcomes of very low birth weight infants!! and patient satisfaction.12
Originally identified for their ability to attract and retain nurses, Magnets consistently
demonstrate lower levels of nurse burnout, job dissatisfaction, and intentions to leave
compared to non-Magnet facilities.13-16 These better outcomes for Magnet hospitals appear
to result in higher revenues that more than offset the costs of the Magnet application
process.1” The existing literature, overall, suggests a Magnet advantage, although some
studies have reported null findings,18-20 which signals the need for additional research.

To our knowledge, only one study has examined how hospitals change in terms of their
work environments and outcomes as a result of undergoing the Magnet process.?! This pre-
post analysis was undertaken in England, within the first hospital to achieve Magnet status
outside of the United States. Significant changes in features of the work environment and
outcomes after Magnet recognition were found, including increased nurse autonomy and
administrative support. The results from this case study suggest that changes in the work
environment resulted from the requirements for successful Magnet recognition.

Because the pursuit of Magnet status requires a significant investment of financial and
human resources,122 hospital leaders need strong evidence about the link between Magnet
recognition and outcomes. A major limitation of existing studies is that nearly all have
employed a cross-sectional design, which limits our understanding of the degree to which
the relationship between Magnet recognition and outcomes may be causal. In this study, we
aimed to address this major gap in knowledge and take advantage of a unique panel dataset
of hospitals in Pennsylvania to examine and compare changes in the work environment of
nurses, as well as changes in rates of patient outcomes (mortality and failure-to-rescue),
nurse reports of quality of care, and nurse job outcomes (burnout, dissatisfaction and
intentions to leave) in a set of hospitals that attained Magnet recognition (i.e. emerging
Magnets) with hospitals that remained non-Magnet.

Data Sources and Sample

We employed a retrospective, two-stage panel design using four sources of data: nurse
surveys, administrative patient discharge abstracts, the American Hospital Association
(AHA) Annual Survey and the ANCC Magnet database. Measures of the nurse work
environment and nurse-reported quality and job outcomes were derived from the
Pennsylvania Registered Nurse Survey (1999) and Multi-State Nursing Care and Patient
Safety Survey (2006), which were collected by the Center for Health Outcomes and Policy
Research at the University of Pennsylvania. Both surveys included identical items related to
nurses’ assessments of quality of care, nurse job outcomes, the work environment,
workload, and demographic information. Nurse respondents provided the name of their
primary employer. Large random samples of all actively licensed Pennsylvania registered
nurses (RNs) were selected in each year (50% in 1999; 40% in 2006) from state licensure
lists and received the survey via mail at their homes. Response rates for the survey in 1999
and 2006 were 52% and 39% respectively.2324 A nonresponder survey was completed in
2006 and the results showed no evidence of response bias on nurses’ ratings of their
environments.2> Representativeness was assessed by comparing demographics of the survey
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respondents with Pennsylvania nurses in the National Sample Survey of Registered Nurses
in 2000 and 2008.26:27 |n our sample, the average number of nurses who responded per
hospital in 1999 and 2006 were 83 and 50, respectively, with the differences resulting
largely from the lower response rate and a smaller fraction of nurses being sampled in 2006.

Patient data for both years were derived from Pennsylvania Health Care Cost Containment
Council (PHC4) administrative discharge abstract files. Patients included in the sample were
between 20 and 85 years old admitted for a general, orthopedic, or vascular surgical
procedure. Patients with these diagnoses were selected as they are present in most hospitals
in large numbers, and because risk adjustment methods for this sample of patients have been
extensively tested and validated.8:24:28

The American Hospital Association (AHA) Annual Survey provided hospital structural
characteristics such as number of beds, technology status, and teaching status. The ANCC
Magnet database, available on the ANCC website (http://www.nursecredentialing.org/
Magnet/FindaMagnetFacility), provides a list of Magnet hospitals in each state, as well as
year of first recognition.

To obtain reliable estimates of our measures, we restricted our sample to hospitals with at
least 10 respondents to the nurse survey and at least 100 surgical patient discharges in both
1999 and 2006. The final sample included 136 hospitals (11 emerging Magnet hospitals and
125 non-Magnet hospitals). In 1999, there were no ANCC Magnet hospitals in PA and at the
end of the study period, there were 13. Two specialty hospitals recognized as Magnets were
excluded because they did not treat adult general surgery patients.

Magnet Recognition—A binary variable was created for whether or not a hospital was
recognized as a Magnet by 2007. Given that the Magnet application review process takes
approximately 1 year to complete, we included 2 hospitals whose first recognition was in
2007 as they were likely to be performing to Magnet standards in 2006, during the time of
the nurse survey.

Nurse work environment—The nurse work environment was measured using the
Practice Environment Scale of the Nursing Work Index (PES-NWI), a reliable and valid
instrument that has been endorsed by the National Quality Forum.2° The 31 items contained
in the PES-NWI describe a set of characteristics that are present in organizations that are
supportive of professional nursing practice.3? Nurses indicate the degree to which each item
is present in their job on a 4-point Likert scale ranging from “strongly disagree” to “strongly
agree”. Five subscales comprise the PES-NWI : 1) Collegial Nurse-Physician Relations, 2)
Nurse Manager Ability, Leadership, and Support of Nurses, 3) Nursing Foundations for
Quality of Care, and 4) Nurse Participation in Hospital Affairs, and 5) Staffing and Resource
Adequacy.30 Subscale scores were calculated by averaging individual nurse responses to
each item included in the subscale. An overall score was calculated by averaging the five
subscales. PES-NWI subscale and overall scores were aggregated to the hospital-level for
both years.
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Patient Outcomes—The two patient outcomes of interest were 30-day surgical mortality
and failure-to-rescue (FTR), or deaths involving patients who had developed at least 1 of a
set of 39 potentially preventable complications.3! Death record files were linked to the
patient discharge records to capture deaths both inside and outside the hospital. Risk-
adjusted 30-day mortality and FTR rates per 1,000 patients were calculated for each hospital
in both study years. Adjusted rates accounted for patient age, sex, surgical DRG, emergent
admission, transfer from another hospital, and the presence/absence of 27 comorbid medical
conditions as defined by Elixhauser.32

Nurse-Reported Quality of Care—Three outcomes related to nurse-reported quality of
care were derived from the nurse surveys. Overall quality was measured using a single item
that asked nurses to describe the quality of nursing care delivered on their unit on a 4-point
Likert scale ranging from “poor” to “excellent”. This measure has established validity in
predicting patient outcomes, such as mortality, using independent data sources.33 Consistent
with other studies, the quality measure was dichotomized into “excellent” and “not
excellent” (i.e. “good”, “fair”, and “poor”).33-35 Nurses’ confidence in patients’ ability to
manage their care when discharged and nurses’ confidence that management would act to
resolve reported patient care problems were scored on 4-point Likert scales ranging from
“very confident” to “not at all confident”. Nurses were considered “confident” if they
reported being “very confident” or “confident”. Adjusted rates of the nurse-reported quality
outcomes were constructed for each hospital in both years. Nurse-reported quality outcome
rates, reported per 100 nurses, were adjusted for nurse age, sex, full-time status (as opposed
to part-time/per diem), and unit type (e.g. medical/surgical, intensive care).

Nurse Job Outcomes—Nurse job outcomes included burnout, job dissatisfaction, and
intentions to leave their current position. To measure burnout, we used the emotional
exhaustion subscale of the Maslach Burnout Inventory (MBI).3¢ Respondents scoring
greater than 27 on the subscale were classified as having “high” burnout.3¢ Job
dissatisfaction was measured by a single question that asked respondents to rate how
satisfied they were with their jobs on a 4-point Likert scale ranging from “very dissatisfied”
to “very satisfied”. Nurses were considered to be “dissatisfied” if they reported being very or
somewhat dissatisfied, and “satisfied” if they reported being somewhat or very satisfied.
Intent to leave was a dichotomous variable based on an item that asked nurses to report
whether they intended to leave their current employer within the next year. Hospital-level
rates of nurse job outcomes were constructed for each year and are reported per 100 nurses.
Adjusted rates of the three nurse job outcomes, accounted for age, sex, full-time status, and
unit type following previous work.37

Covariates—Hospital-level measures of nurse staffing (i.e. average number of patients per
nurse) and the educational composition of nurses (i.e. percentage of nurses with a
baccalaureate degree or higher) were derived from the nurse surveys. Prior work has
demonstrated that changes in nurse staffing and nurse education are associated with changes
in the outcomes under study here.37-38 Other hospital characteristics, such as teaching status,
technology status, and bed size were also included as control variables in our modeling.
Teaching status contrasted 3 categories of hospitals based on the ratio of postgraduate
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medical residents/fellows to beds: nonteaching, minor (1:4 ratio or smaller) or major (1:4
ratio or larger). Hospitals that performed open-heart surgery or major organ transplantation
were considered “high-technology” facilities. Hospital size was categorized as small (<100
beds), medium (101-250 beds), or large (>250 beds).

We descriptively examined and compared characteristics of patients and hospitals, as well as
patient and nurse outcomes, in emerging Magnet and non-Magnet hospitals at each time
point (1999 and 2006). We estimated the changes in work environment occurring in
emerging Magnet and non-Magnet hospitals over time using the overall and subscale scores
of the PES-NWI, and tested the significance of the differences in those changes in the two
groups of hospitals with t-tests. We then employed a two-period difference model that
allowed us to examine whether changes in outcomes in emerging Magnet hospitals were
significantly different from hospitals that remained non-Magnet. Use of the fixed effects
difference model theoretically controls for all unmeasured characteristics of hospitals that
did not change over the time period. We included as covariates in the model those features
that changed (and for which we had empirical measures) and, following Allison,3° a few
characteristics that were largely stable but had differing effects at the two time points. Both
nurse and patient outcome models were also adjusted for the baseline value of the different
outcomes, and were weighted by the total number of nurse respondents in the hospital (when
analyses involved nurse outcomes) or by the total number of patients in the hospital (when
analyses involved patient outcomes) across the two years. While ideally we would like to
assess the effects of Magnet recognition and changes in work environment concurrently on
changes in outcomes, we were unable to assess these features jointly in the difference model
due to collinearity of the two variables; therefore only Magnet status was included. All
analyses were performed using SAS version 9.3 (SAS Institute, Cary, NC).

Selected characteristics of patients and hospitals in the samples of emerging Magnet and
non-Magnet hospitals in both study years are presented in Table 1. In 1999, a number of
significant differences in patient and hospital characteristics were observed between
emerging Magnet and non-Magnet hospitals. By 2006, these differences remained except for
the proportion of male patients. Notably, all Magnet hospitals had become teaching
institutions and had obtained the capability to perform highly technical procedures by 2006.
Magnet hospitals also had significantly higher percentages of baccalaureate-prepared nurses
than non-Magnet hospitals (1999: 43% vs. 31%, p<0.01; 2006: 45% vs. 33%, p<0.01), and
lower patient to nurse ratios (1999: 5.0 vs. 5.8, p=0.02; 2006: 4.9 vs. 5.8, p<0.001) at both
time points.

Table 2 shows how the PES-NWI scores changed within the emerging Magnet and non-
Magnet hospitals over time, and how the changes differed between the two sets of hospitals.
Emerging Magnet hospitals demonstrated markedly greater improvements over time on the
PES-NWI overall score and all five subscales compared to hospitals that remained non-
Magnet. Absolute differences of change scores between Magnet and non-Magnet hospitals
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ranged from 0.15 (Collegial Nurse-Physician Relations) to 0.43 (Participation in Hospital
Affairs) points higher for the emerging Magnet hospitals than for the non-Magnet hospitals.
These differences were all statistically significant at p<0.05 except for the Staffing and
Resource Adequacy subscale, where the change was marginally significant (d=0.16,
p=0.06).

Table 3 displays adjusted rates of nurse job outcomes, nurse-reported quality outcomes and
patient outcomes in both years for each type of hospital. In 1999, outcomes in hospitals that
eventually became Magnets were not significantly different from other hospitals. However,
by 2006, there were sizable differences between Magnets and non-Magnets in the all but one
outcome (FTR). The 30-day surgical mortality rate was significantly lower in hospitals that
had attained Magnet compared to hospitals that remained non-Magnet (1.28 vs. 1.51,
p=0.05). Nurses’ ratings of excellent quality of care, confidence in patients’ ability to
manage their care after discharge and confidence in the administrations’ ability to respond to
nurses concerns about patient care were all notably higher in emerging Magnet hospitals in
2006. By the end of the study period, nurses in Magnet hospitals also had lower adjusted
rates of burnout (29.7 vs. 38.4, p<0.001), job dissatisfaction (21.2 vs. 30.9, p<0.001) and
intentions to leave their employer (8.9 vs. 13.4, p<0.01).

Results from the fixed effects difference model that examined changes in outcomes between
Magnet and non-Magnet hospitals are shown in Table 4. On average, changes in 30-day
surgical mortality and FTR rates in emerging Magnet hospitals were 2.4 fewer deaths per
1000 patients (p<.01) and 6.1 fewer deaths per 1000 patients (p=0.02) respectively than in
non-Magnet hospitals over the study period. The proportion of nurses rating the quality of
care as “excellent” in Magnet hospitals increased, on average, by over 9 percentage points
(p<.001) more than in non-Magnet hospitals. Rates of confidence that patients could manage
their care after discharge (8.7%, p<0.001) and confidence that management would resolve
patient care problems (12.0%, p<0.001) both increased significantly more in emerging
Magnets than in non-Magnets from 1999 to 2006. Reductions in the rates of burnout, job
dissatisfaction and intent to leave were also significantly larger, on average, in Magnet
hospitals. For example, job dissatisfaction in Magnets from 1999 to 2006 decreased by
nearly 9 percentage points (p <.01) more than in non-Magnets.

Discussion

In comparison to non-Magnet hospitals, emerging Magnet hospitals experienced
significantly greater improvement in patient and nurse outcomes over time. Our results
provide evidence that Magnet recognition, in general, is an intervention that may result in
improved nursing and better patient outcomes. Study hospitals that obtained Magnet status
may have achieved these results, in part, due to significant enhancements of their nurse work
environments. Improvements in specific aspects of the nurse work environment, such
collaborative practice between nurses and physicians, nursing participation in hospital
governance, and adequate resources, were decidedly more pronounced in Magnet hospitals
as compared to non-Magnets. These findings align with previous research that has
demonstrated that the better work environments provided by Magnet organizations provide a
strong explanation for why outcomes are better in these institutions,® as well as the growing

Med Care. Author manuscript; available in PMC 2016 June 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kutney-Lee et al.

Page 8

body of international literature that links the quality of the nurse work environment to better
patient and nurse job outcomes.24:34:37:40

Our results provide unique evidence to hospital leaders that investment in Magnet
recognition may result in improved patient outcomes and staff retention, thus offering
support for the business case of pursuing Magnet status.! Our panel design allowed us to
document greater decreases in rates of surgical mortality and FTR over time in hospitals that
obtained Magnet recognition compared to non-Magnets. In addition to improvements in
other quality markers, Magnet hospitals also had significantly a higher rate of nurses
reporting confidence in patients’ ability to manage their post-discharge care—a potential
indicator of future readmission to the hospital. Other research has shown that nurses
working in better work environments are more likely to report confidence in patients’ ability
to manage their care, and that better environments are associated with decreased odds of
readmission.4243

Finally, our study shows that hospitals that undergo the Magnet process demonstrate notable
improvements in outcomes related to workforce stability. For example, the percentage of
nurses who reported an intention to leave decreased in Magnet hospitals by about 16% over
the seven year time period. In comparison, hospitals that remained non-Magnet had a
decrease in intention to leave, but to a much lesser extent (about 9%). These findings have
significant financial implications for hospitals. Research suggests that the ratio of costs
associated with nurse turnover to a nurse’s salary is between 0.31 and 1.3.44 This can be
estimated as $20,295 — $85,111 per nurse based on the national median salary of $65,470
for RNs.#® The size of a hospital, complexity of services provided, and labor market all
influence the cost of turnover, with larger hospitals tending to have higher costs.*

The findings of this study challenge the common argument that Magnet hospitals have better
outcomes because they are more likely to be of higher quality prior to pursuing Magnet
recognition. Our results demonstrate that this may not be the case. Across the majority of
outcomes examined, rates in emerging Magnets were equivalent, or worse, than their non-
Magnet counterparts in 1999, the first time point of study. This suggests that the process of
Magnet recognition invokes a transformation within the institution at the patient, nurse and
organizational levels. Our examination of the PES-NWI scores shows that although
emerging Magnet hospitals appeared to have slightly higher scores at baseline, many of
these differences were small (about one-tenth of a point, on average). By 2006, differences
between Magnet and non-Magnet hospitals were substantial.

Our study was limited to a sample of hospitals in one state at 2 points in time. Despite the
modest sample size of 11 emerging Magnets, we noted that these hospitals changed in
significantly different ways from their peers in terms of their work environment and
outcomes. Currently, there are 23 Magnet hospitals in Pennsylvania; therefore, it is possible
that some hospitals in our non-Magnet sample could have been pursuing Magnet recognition
at the time of the study. If so, our estimates of the effects of the Magnet process may be
underestimated. We note that Magnet hospitals were more likely to be large, teaching
institutions, and therefore may not be representative of rural hospitals. Similarly, outcomes
associated with Magnet status may not be consistent across hospitals due to differences in
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patient and provider composition. Finally, our fixed effects models account for unmeasured
covariates that did not change over time; however, other confounders may be unaccounted
for such as implementation of quality improvement, palliative and transitional care
programs, and changes in surgical technologies. Future research is needed that will allow for
greater causal inference. Admittedly, a better understanding of these relationships would
result from having data over a longer period of time.

Conclusion

Through the Magnet process, hospitals undergo a transformation that includes significant
improvements in the quality of the nurse work environment. Overall, hospitals that obtain
Magnet recognition demonstrate significant improvements in patient and nurse job outcomes
over time that exceed those of their non-Magnet peers. As one of the first longitudinal
studies of Magnet hospitals, our findings provide early evidence for a potential causal link
between the improvement of nurse work environments and patient outcomes.
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