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Lower Mortality in Magnet Hospitals
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Background: Although there is evidence that hospitals recognized
for nursing excellence—Magnet hospitals—are successful in
attracting and retaining nurses, it is uncertain whether Magnet
recognition is associated with better patient outcomes than nonMagnets, and if so why.
Objectives: To determine whether Magnet hospitals have lower
risk-adjusted mortality and failure-to-rescue compared with nonMagnet hospitals, and to determine the most likely explanations.
Method and Study Design: Analysis of linked patient, nurse, and
hospital data on 56 Magnet and 508 non-Magnet hospitals. Logistic
regression models were used to estimate differences in the odds of
mortality and failure-to-rescue for surgical patients treated in
Magnet versus non-Magnet hospitals, and to determine the extent to
which differences in outcomes can be explained by nursing after
accounting for patient and hospital differences.
Results: Magnet hospitals had significantly better work environments and higher proportions of nurses with bachelor’s degrees and
specialty certification. These nursing factors explained much of the
Magnet hospital effect on patient outcomes. However, patients
treated in Magnet hospitals had 14% lower odds of mortality (odds
ratio 0.86; 95% confidence interval, 0.76–0.98; P = 0.02) and 12%
lower odds of failure-to-rescue (odds ratio 0.88; 95% confidence
interval, 0.77–1.01; P = 0.07) while controlling for nursing factors
as well as hospital and patient differences.
Conclusions: The lower mortality we find in Magnet hospitals is
largely attributable to measured nursing characteristics but there is a
mortality advantage above and beyond what we could measure.
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Magnet recognition identifies existing quality and stimulates further
positive organizational behavior that improves patient outcomes.
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N

urses are key players in the effective functioning of
complex hospital organizations, and their ability to
provide good patient care is influenced by the context in
which they practice. Hallmarks of successful organizations
include flat organizational structure with accessible and informed managers, decentralized decision making, and the
empowerment of frontline workers to make decisions.1,2
Managerial strategies that reduce the negative effects of organizational complexity on employee productivity, work
quality, and retention have emerged in a variety of industries
and settings. The concept of Magnet hospitals—hospitals
identified by their reputations for being good places for
nurses to work—evolved from observations that hospitals
that were successful in attracting and retaining qualified
nurses resembled the most highly ranked US corporations.3
In 1994, Medical Care published the first paper on
patient outcomes in Magnet hospitals, documenting lower
risk-adjusted mortality among Medicare patients in the
original Magnet hospitals.4 Magnet hospital designation was
formalized with the American Nurses Credentialing Center’s
Magnet Recognition Program in the 1990s.5 The voluntary
process was subsequently shown to identify hospitals that
were as good as the original “reputational” Magnet hospitals
of the 1980s in terms of having excellent work environments
and nurse outcomes such as lower levels of burnout and
higher job satisfaction.6 With few exceptions,7 studies since
have shown that care environments in Magnet recognized
hospitals are different from non-Magnet hospitals.8–10 These
differences are associated with higher levels of nurse satisfaction, less nurse burnout,11,12 lower patient fall rates,13
and lower mortality among very low–birth-weight infants.14
The number of Magnet recognized hospitals has grown
to nearly 400—about 8% of hospitals nationally. The Magnet
Recognition Program has also achieved status and visibility;
Magnet recognition is now an indicator for national hospital
ranking and quality benchmarking programs like US News
and World Report Best Hospitals rankings and the Leapfrog
Group hospital ratings.15–17 During the period of evolution
and replication of Magnet hospitals, research emerged documenting associations between hospitals with exemplary
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nurse practice environments and patient outcomes. Lower
risk-adjusted mortality and death after complication among
surgical patients have been associated with lower patient-tonurse ratios,18–20 a more educated nurse workforce,21 more
specialty-certified nurses,22 and better nurse work environments.12,23,24 The Magnet Recognition Program does not
specify nurse staffing levels or educational or specialty
certification requirements for bedside nurses. Instead, the
program requires evidence-based processes aimed at organizational reform of nurses’ work environment in relation to
desired patient outcomes. Hospitals are evaluated for evidence of achieving goals in 5 areas: transformational leadership; structural empowerment; exemplary professional
practice; new knowledge, innovations, and improvements;
and empirical outcomes.
Thus, a follow-up to the 1994 paper must go beyond
determining whether a mortality advantage can be documented for formally designated Magnet hospitals. Our inquiry must delve into the possible explanations for such an
advantage, if found, because there is now a substantial scientific base documenting the association between nursing
and patient outcomes. In the 1994 paper, Magnet designation
was used as a proxy for good nursing because details of nurse
staffing, education, qualifications, and work environments
could not be measured with available data. That is no
longer the case. A multistate survey of nurses in California,
Pennsylvania, New Jersey, and Florida provides direct
measures of key elements of nursing organization and
practice across all general, acute care hospitals in these
4 large states.23 In addition, Magnet designation is now a
formal process involving evidence-based criteria, on-site
evaluations, and redesignation every 4 years with higher
standards required the longer the designation is held.25 We
use the data from the 4 states to examine this new environment and to determine whether Magnet hospitals continue to
evince organizational characteristics that differentiate them
from other hospitals, and if so, the extent to which these
characteristics are associated with lower risk-adjusted mortality and failure-to-rescue.
Our hypothesis is that Magnet hospitals should “outperform” non-Magnet hospitals. Differences in patient outcomes should be associated with the organizational features
of nursing that can be measured. However, there may be a
Magnet effect above and beyond the effect attributable to the
measured nursing features alone.

METHODS
Data Sources and Sample
We analyzed data on adult, general Magnet, and
non-Magnet hospitals from 4 states (California, Florida,
Pennsylvania, and New Jersey) in 2006–2007. The 4 states
were a convenience sample based upon funding availability
but these are 4 of the nation’s largest states, and the characteristics of their hospitals, which account for >20% of
annual hospitalizations, are roughly similar to hospitals nationally. We identified Magnet hospitals based on American
Nurses Credentialing Center’s data indicating Magnet recognized hospitals as of 2006 as well as those newly recognized
r
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in 2007. The hospitals recently recognized were included
because the application review and credentialing process takes
at least a year to complete. Our sample included 56 Magnet
and 508 non-Magnet general acute hospitals in the 4 states in
2006–2007.
We have detailed data on nursing factors from virtually
all hospitals in the 4 study states from a unique survey of
over 100,000 registered nurses. We sampled registered
nurses from state licensure lists and surveyed them by mail.23
The nurses identified their employing hospital, which allowed us to aggregate responses to the hospital level.

Measures
All nursing related measures were drawn from the
survey. Nurses provided detailed information about their
work environment. This included the features of nursing that
have been associated with differences in patient outcomes
such as staffing levels, levels of nurse education, and the
presence of a work environment conducive to professional
nursing practice.18–21,23,26
Nurse staffing was measured by aggregating nurses’
reports of the number of patients cared for on the last shift
within each hospital. To maintain reliability, analysis was restricted to hospitals with 10 or more nurse respondents.23,26–28
The staffing measure has been repeatedly shown to be predictive of both nurse and patient outcomes,12,18,23,26 and
superior to administrative data, in all likelihood because it
includes only inpatient nurses in direct care roles. Respondents reported how many licensed practical nurses were
working on their unit on their most recent shift so that we
could calculate skill mix as the percent of all licensed nurses
(registered nurses plus licensed practical nurses) who were
registered nurses. Education level of a hospital’s nursing
workforce was calculated as the percent of direct care registered nurses with a bachelor of science in nursing (BSN) or
higher degree.21
The nurse work environment was measured with the
Practice Environment Scale of the Nursing Work Index
(PES-NWI), an instrument recommended by the National
Quality Forum as an organization-level nursing performance
measure.29 The PES-NWI includes subscale items related to
nurse participation in hospital affairs; nursing foundations
for quality care; nurse manager ability, leadership, and
support of nurses; staffing and resource adequacy; and collegial nurse-physician relations. Nurses indicated their level
of agreement on whether certain features were characteristic
of their workplace. Subscale measures were calculated for
each hospital by averaging the subscale item values for all
the nurses in the hospital. We then created a single practice
environment score for each hospital by averaging the aggregated subscales.23 Standard aggregation statistics [ICC
(1) = 0.11; ICC (2) = 0.81; o2 = 0.11; Z2 = 0.136) support reliable hospital-level aggregation with a minimum of 10 nurse
respondents per hospital.
The nurse survey also allowed us to create hospital
level measures of other features of nursing including each
hospital’s proportion of specialty-certified nurses, proportion
of nurses educated outside of the United States, proportion of
medical-surgical unit nurses, proportion of intensive care
www.lww-medicalcare.com |
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unit nurses, proportion of supplemental or agency nurses,
nurses’ average age and average years of experience, and
proportion of male nurses. These variables were used to
determine ways in which Magnet hospitals differed from
other hospitals with respect to nursing.
Data on structural characteristics of hospitals, such as
size, level of technology, and teaching status, were from the
2006 to 2007 American Hospital Association annual hospital
survey. Hospital characteristics associated with differences
in patient outcomes30,31 and with organizational innovation32
were included as controls in final models. Teaching intensity
was measured as the ratio of physician residents and fellows
to hospital beds. High-technology hospitals were those that
performed open heart surgery, organ transplantation, or both.
Hospital size was represented by the number of staffed and
licensed beds. Ownership was indicated as nonprofit versus
for-profit. We included indicators for hospital state and location in a rural, micropolitan, metropolitan, or division
core-based statistical area. We used the Herfindahl-Hirschman index as a proxy for market competition.
Patient outcomes data were from hospital discharge
abstract databases from the 4 states. We limited our focus to
patients ages 21–85 undergoing general, orthopedic, or vascular surgery (Supplemental Digital Content 1, http://links.
lww.com/MLR/A375). Surgical patients are well represented
in most general acute care hospitals and there are established
risk-adjustment procedures for administrative data with this
population.33–37 Discharges against medical advice were
excluded. Measures included 30-day inpatient mortality and
failure-to-rescue, defined as deaths among surgical patients
who experienced complications.38 The ICD-9-CM codes in
the secondary diagnosis and procedure fields of discharge
abstracts were reviewed to identify evidence of 39 clinical
events indicative of complications (eg, wound infection,
pneumothorax, peritonitis).34 We used the Elixhauser
risk-adjustment approach that identifies 27 comorbidities
(excluding fluid and electrolyte disorders and coagulopathy).33–37 Sex, age, and 61 dummy variables based on DRG
code indicating the surgery type were also included. Riskadjustment was enhanced using a 180-day look back to
previous hospitalizations. C-statistics for the risk-adjusted
mortality and failure-to-rescue models were 0.89 and 0.82,
respectively.

Analyses
After descriptive analyses, we used logistic regression
models to examine the association between Magnet recognition and patient outcomes, adjusting for differences in
patient characteristics and hospital factors other than nursing.
Next, we examined the degree to which the effect of Magnet
status on outcomes could be explained by nursing factors.
To summarize the organizational nursing characteristics for each hospital, we created a variable using logistic
regression to estimate the probability of a hospital being a
Magnet hospital based on its nursing characteristics. The
model included nursing characteristics more likely to be
found in Magnet hospitals8,10 such as lower patient-to-nurse
ratios, better work environments, higher proportions of BSNprepared nurses, and higher proportions of specialty-certified
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nurses. We also included variables that might moderate the
relationship between these characteristics and Magnet status
such as the hospital’s proportion of nurses educated outside
of the United States, proportion of supplemental or agency
supplied nurses, proportion of male nurses, and the average
age and average years of experience of the hospital nurse
workforce (Supplemental Digital Content 2, http://links.
lww.com/MLR/A376).39,40
Using this composite (propensity) score allowed us to
evaluate whether, as presumed in 1994, there was evidence
that differences in the organization of nursing accounted for
the better patient outcomes seen in Magnet hospitals. We
could then determine whether any effect of Magnet recognition over and above the measured characteristics remained.
We estimated SEs and significance using procedures that
accounted for clustering of patients within hospitals.41 All
analyses were conducted with Stata v.11.

RESULTS
There were differences in hospital characteristics between Magnet and non-Magnet hospitals (Table 1). A larger
proportion of Magnet hospitals were large, nonprofit, hightechnology, teaching hospitals. This is consistent with the
1994 findings.4
Magnet hospitals had significantly better work environments [PES-NWI composite score of 2.86 in Magnet
hospitals compared with 2.66 in non-Magnet hospitals
(P < 0.001)]. They also had significantly higher proportions
of BSN-educated nurses (0.46 vs. 0.39; P < 0.001), higher
proportions of specialty-certified nurses (0.40 vs. 0.36;
P < 0.03), and lower proportions of supplemental nursing
staff (0.04 vs. 0.05; P < 0.03). Nurse staffing was better in
Magnet hospitals compared with non-Magnet hospitals (4.82
vs. 5.03 patients per nurse; P = 0.056). The composite nursing measure, a propensity score indicating the likelihood of
an institution being a Magnet hospital conditional on nursing
features, differed significantly between Magnet and nonMagnet hospitals (0.24 vs. 0.08, respectively; P < 0.001).
Table 2 shows the characteristics of surgical patients
and differences in mortality and failure-to-rescue between
Magnet and non-Magnet hospitals. Of the surgical patients in
Magnet hospitals, 1.5% died within 30 days compared with
1.8% in non-Magnet hospitals (P < 0.001). In Magnet hospitals, 3.8% of the surgical patients with complications died
(failure-to-rescue) compared with 4.6% in non-Magnet hospitals (P < 0.001).
Table 3 shows odds ratios (OR) for the effect of
Magnet status (model 1), the effect of the composite measure
of nursing (model 2), and the combined effect (model 3;
Magnet status and composite measure of nursing estimated
in the same model) on the outcomes (separately) of 30-day
inpatient mortality and failure-to-rescue (Supplemental
Digital Content 3, http://links.lww.com/MLR/A377). All of
the results shown are from models that controlled for patient
and hospital characteristics.
Model 1 shows that the odds of 30-day mortality [OR
0.80; 95% confidence interval (CI), 0.71–0.89; P < 0.001]
and failure-to-rescue (OR 0.81; 95% CI, 0.72–0.91;
r
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TABLE 1. Study Hospital Characteristics (n = 564)
Mean (SD) or No. (%)
Characteristics

Magnet (n = 56)

Nursing-related characteristics
Nurse work environment (PES-NWI)
Proportion of nurses holding a BSN or higher
Proportion of specialty-certified nurses
Staffing, patients per nurse
Skill mix (ratio of RNs to total licensed staff)
Supplemental nurse staffing
Proportion of medical-surgical unit nurses
Proportion of intensive care unit nurses
Proportion of US-educated nurses
Age, years
Years of experience at current hospital
Proportion of female nurses
Composite nursing measure
Hospital characteristics
State, no. (%)
New Jersey
Pennsylvania
Florida
California
No. beds
Technology status, no. (%)
High
Low
Teaching status, no. (%)
Major
Minor
Nonteaching
Nonprofit ownership, no. (%)

P*

Non-Magnet (n = 508)

2.86
0.46
0.40
4.82
0.75
0.04
0.16
0.17
0.85
43.3
11.5
0.94
0.24

(0.18)
(0.12)
(0.14)
(0.73)
(0.04)
(0.04)
(0.07)
(0.06)
(0.11)
(2.85)
(2.9)
(0.04)
(0.17)

2.66
0.39
0.36
5.03
0.75
0.05
0.17
0.17
0.86
44.9
11.4
0.93
0.08

(0.22)
(0.14)
(0.13)
(1.09)
(0.08)
(0.05)
(0.09)
(0.09)
(0.15)
(3.22)
(2.9)
(0.05)
(0.10)

18
11
17
10
398

(32.1)
(19.6)
(30.4)
(17.9)
(195)

52
123
124
209
261

(10.2)
(24.2)
(24.4)
(41.1)
(193)

< 0.001
< 0.001
0.029
0.056
0.746
0.025
0.363
0.911
0.780
< 0.001
0.816
0.099
< 0.001
< 0.001

39 (69.6)
17 (30.4)

212 (41.7)
296 (58.3)

9
23
24
56

36
208
264
406

< 0.001
< 0.001
0.052

(16.1)
(41.1)
(42.9)
(100.0)

(7.1)
(40.9)
(52.0)
(79.9)

< 0.001

*t tests for hospital-specific means and w2 tests for binary variables.
BSN indicates bachelor of science in nursing; PES-NWI, Practice Environment Scale of the Nursing Work Index; RN, registered nurse.

P < 0.001) are significantly lower for surgical patients in
Magnet hospitals compared with non-Magnet hospitals. In
model 2, the composite measure of nursing, estimated as the
likelihood of a hospital being Magnet credentialed as a
function of nursing factors, was significantly associated with
lower odds of mortality (OR 0.50; 95% CI, 0.38–0.67;
P < 0.001) and failure-to-rescue (OR 0.48; 95% CI,
0.37–0.63; P < 0.001). This model did not include an indicator of Magnet hospital status.
Model 3 included both the Magnet status indicator and
the composite nursing measure. The composite nursing
measure was significantly associated with mortality (OR 0.62;
95% CI, 0.44–0.87; P = 0.005). The effect of Magnet status
was also significant (OR 0.86; 95% CI, 0.76–0.98; P = 0.02)
but the magnitude was not as large as model 1 (a model
including the Magnet status indicator only). Similar results
were seen for failure-to-rescue with a significant composite
nursing measure (OR 0.57; 95% CI, 0.41–0.79; P < 0.001) and
a Magnet effect approaching significance (OR 0.88; 95% CI,
0.77–1.01; P = 0.07). There was not a significant interaction
between Magnet status and the composite score.

DISCUSSION
In 1994, Aiken et al4 showed that mortality rates were
lower in Magnet versus non-Magnet hospitals. Nearly 2
r
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decades later, we find that surgical patients cared for in
Magnet hospitals have significantly lower odds of mortality
and failure-to-rescue than those cared for in non-Magnet
facilities. Differences in nursing between Magnet and nonMagnet hospitals account in part for this relationship. Nevertheless, even after accounting for organizational aspects of
nursing, significant residual differences in patient outcomes
were captured by Magnet hospital recognition. Controlling
for differences in nursing, hospital, and patient characteristics, surgical patients in Magnet hospitals had 14% lower
odds of inpatient death within 30 days and 12% lower odds
of failure-to-rescue compared with patients cared for in nonMagnet hospitals.
The original paper suggested that the mortality effect
demonstrated in Magnet hospitals derived not just from the
mix of credentials and education or number of nurses, but
from “the greater status, autonomy, and control afforded
nurses in the Magnet hospitals, and their resulting impact on
nurses’ behaviors on behalf of patients.”4 Over the years, the
preponderance of evidence has borne this out—the organization of nursing care makes a significant difference in
patient outcomes.12,18–21,23,26 In this study, we have done
what could not be done previously—directly measure the
work environment with a variety of indicators, including
nurse survey–based measures of the practice environment.
Our findings reinforce that better work environments for
www.lww-medicalcare.com |
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TABLE 2. Characteristics of Surgical Patients (N = 641,187)
Magnet Hospitals
(n = 109,090)
Characteristics

Relative Risk*

P

59.9
1.51
34.5
3.83
43.2

(15.9)
(1645)
(37,631)
(1440)
(47,080)

60.1
1.79
33.7
4.55
43.6

(16.2)
(9528)
(179,650)
(8158)
(232,202)

—
0.84
1.02
0.84
0.99

0.001
<0.001
<0.001
<0.001
0.028

21.8
10.0
3.7
6.3

(23,800)
(10,928)
(4034)
(6829)

21.9
10.8
3.4
5.2

(116,281)
(57,222)
(18,060)
(27,814)

1.00
0.93
1.09
1.20

0.815
<0.001
<0.001
<0.001

52.3 (57,056)

53.3 (283,357)

0.98

<0.001

5.9 (6443)

5.5 (29,363)

1.07

<0.001

0.98
0.91
0.92
1.25
0.85
1.01
0.84
1.02

<0.001
<0.001
<0.001
<0.001
<0.001
0.712
<0.001
0.151

% (No.)

Age (y), mean (SD)
Deaths within 30 d of admission
Complications
Failure-to-rescue
Male
Major diagnostic categories
General surgery
Digestive system diseases
Hepatobiliary system diseases
Skin, subcutaneous tissue, and breast diseases
Endocrine, nutritional, and metabolic diseases
Orthopedic surgery
Musculoskeletal system diseases
Vascular surgery
Circulatory system diseases
Medical history (comorbidities)
Hypertension
Chronic pulmonary disease
Diabetes without chronic complications
Metastatic cancer
Congestive heart failure
Liver disease
Obesity
Depression

Non-Magnet Hospitals
(n = 532,097)

48.7
13.9
14.4
3.9
4.3
2.4
8.0
7.8

(53,113)
(15,128)
(15,715)
(4252)
(4682)
(2620)
(8712)
(8533)

% (No.)

49.5
15.2
15.6
3.1
5.1
2.4
9.5
7.7

(263,512)
(80,736)
(82,930)
(16,532)
(26,907)
(12,679)
(50,630)
(40,915)

*We estimated the relative risk of each binary descriptor to give an indication of the size of differences between the populations served by Magnet and non-Magnet hospitals.
The effect size (Cohen d) for age was very small (0.008).

nurses are the distinguishing factor between Magnet and
non-Magnet hospitals and are key to better patient outcomes.
The Magnet Recognition Program is not the only means of
improving the work environment, but it may provide a replicable blueprint for doing so.
A residual effect of Magnet status suggests that not all
of the Magnet effect is explained by the measured nursing
characteristics. We found some hospitals not designated as
Magnet hospitals shared positive nursing features, whereas
some Magnet hospitals’ organizational nursing strengths
were not evident on the surface. Figure 1 shows the distribution of the composite nursing measure for Magnet and
non-Magnet hospitals. The vertical axis is the composite
nursing score and the horizontal axis shows the number of

Magnet and non-Magnet hospitals separately. If our nursing
factors were perfect indicators of Magnet status, all of the
Magnet hospitals would cluster at the top of the vertical axis
and all of the non-Magnet hospitals would cluster at the
bottom. The graph suggests that most of the non-Magnet
hospitals cluster at the bottom and have relatively low propensity scores, as expected. A relatively higher proportion of
Magnet hospitals are distributed in the higher range of the
composite nursing score. However, there are some nonMagnet hospitals that look similar to Magnet hospitals in
terms of nursing [ie, they have high composite nursing scores
(or propensities)]. Likewise, some Magnet hospitals had
relatively low composite nursing scores based on the measured nursing characteristics.

TABLE 3. OR Indicating Effects of Magnet Hospital Recognition and Composite Measure of Nursing on 30-day Mortality and
Failure-to-Rescue (N = 641,187)
Patient Outcomes

Model 1 Magnet-Only OR
(95% CI)

Model 2 Nursing-Only OR
(95% CI)

Model 3 Magnet and Nursing OR
(95% CI)

0.80 (0.71–0.89)
—

—
0.50 (0.38–0.67)

0.86 (0.76–0.98)
0.62 (0.44–0.87)

0.81 (0.72–0.91)
—

—
0.48 (0.37–0.63)

0.88 (0.77–1.01)
0.57 (0.41–0.79)

30-d surgical mortality
Magnet vs. non-Magnet
Composite nursing measure
Failure-to-rescue
Magnet vs. non-Magnet
Composite nursing measure

All estimates represent ORs derived from robust logistic regression models that accounted for clustering of observations within hospitals and controlled for patient characteristics
(age, sex, diagnosis-related group, comorbidities) and hospital controls (technology; teaching status; number of beds; ownership status; Herfindahl-Hirschman index; rural,
micropolitan, metropolitan, or division core-based statistical area; and indicator for state).
CI indicates confidence interval; OR, odds ratio.
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FIGURE 1. Comparison of composite measure of nursing
(propensity scores) for Magnet versus non-Magnet Hospitals.

If it were the case that some Magnet hospitals achieved
recognition despite having less favorable nursing characteristics than the rest of the Magnet cohort, it is unlikely that
Magnet hospitals would be associated with better outcomes.
The net effect of the alternative organizational forms (a
relatively large number of Magnet hospitals with high
composite nursing scores and some with lower composite
nursing scores) resulted in our finding that, on average,
Magnet hospitals “out-performed” non-Magnet hospitals.
These differences were largely captured by the organizational features of nursing that we measured. If we could
perfectly measure all the nursing factors associated with
Magnet recognition along with any other organizational
factors that differentiated Magnet hospitals and lead to better
outcomes, we would fully account for the Magnet effect.
This was not the case—we found a Magnet effect above and
beyond that attributable to the measured organizational
characteristics alone.
The residual association between Magnet recognition and
outcomes likely signifies a complex organizational condition
such as the institution’s commitment to excellence or willingness to undertake organizational innovation.32,42 These conditions can have positive spillover effects and contribute to a
work environment conducive to quality nursing care. The organizational culture change brought about through Magnet
recognition requires but also results in leadership and organizational commitment.43–45 Case reports from hospitals that
achieved Magnet recognition, those in the process of accreditation, and even those that have applied for Magnet recognition
but have failed, support this notion. These institutions report
positive organizational change as a benefit of the process.46–48
It is also possible that Magnet recognition is a marker
of preexisting quality, pursued by hospitals that had better
outcomes before Magnet recognition. This could come about
if hospitals prone to organizational innovation engage in
other quality-related programs that account for part of the
Magnet advantage over and above the factors we measured.
To help us discern whether better outcomes were present in
Magnet hospitals before they achieved Magnet status, we
conducted a counterfactual analysis excluding the 56 Magnet
r
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hospitals but coding the hospitals eventually recognized as
Magnets (n = 24) in the years after our observation period to
1 and other non-Magnet hospitals to 0. Estimating the same
models, we found that better outcomes were not predicted by
a hospital’s eventual Magnet status; that is, better outcomes
do not seem to precede Magnet recognition (Supplemental
Digital Content 4, http://links.lww.com/MLR/A378). We
also found that, among the 24 hospitals that achieved Magnet
status after 2007, the composite score declines as the gap
between the observation period and eventual Magnet recognition increases (Supplemental Digital Content 5, http://
links.lww.com/MLR/A379). This suggests that as hospitals
come closer to achieving Magnet recognition, they increasingly look more like other Magnet hospitals in terms of
nursing characteristics and less like non-Magnet hospitals.
Additional studies with designs that reduce endogeneity bias
should continue to be pursued.
Continued progress in measuring the organization of
nursing services should provide additional perspective.
Process measures would provide insight regarding differences between Magnet and non-Magnet hospitals at the patient-nurse interface. Measuring staffing is imperfect and
although our approach has been shown to have better predictive validity than other sources, we assessed whether
differences depended on the measure. We calculated the
same propensity score except substituted a common staffing
measure using American Hospital Association annual survey
data. The results did not change. California implemented a
minimum nurse-to-patient ratio mandate in 2004; however,
models that excluded or were limited only to California
hospitals were substantively similar. There are papers showing no outcomes advantage for Magnet hospitals. These
studies, however, were limited to narrow pediatric populations49 and university-affiliated hospitals50; if more representative, these studies may have captured the outcomes
advantage we saw across the range of Magnet hospitals.

CONCLUSIONS
The number of Magnet recognized hospitals has increased more than 10-fold since the first paper identifying
the relationship between Magnet hospitals and patient outcomes. Magnet recognized hospitals continue to demonstrate
better outcomes, in this case, lower surgical mortality and
failure-to-rescue. Their better outcomes could be attributed
in large part, but not entirely, to investments in highly
qualified and educated nurses, and practice environments
supportive of high-quality nursing care. The identification
of a Magnet advantage in patient outcomes beyond measureable features of nursing suggests that the process of applying for and retaining Magnet recognition, and the
networking opportunities that come with Magnet recognition
may promote continuing quality improvement and organizational innovation.
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