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ABSTRACT
Background: Evidence suggests that Magnet and non-Magnet hospitals differ with respect to quality of
care.
Purpose: Our study examined registered nurse (RN) staffing over time in Magnet and non-Magnet hospitals
using unit-level, publicly available data in New Jersey.
Methods: A secondary analysis of longitudinal RN staffing data was conducted using mandated, publicly
reported data of 64 hospitals representing 12 nursing specialties across 8 years (2008-2015). Staffing ratios
were trended over time to compare RN staffing changes in Magnet and non-Magnet hospitals.
Results: Staffing was comparable in Magnet and non-Magnet hospitals for 9 of 12 specialties. On average,
from 2008 until 2015, RN staffing slightly increased, with a greater percent increase in Magnet hospitals (6.9%)
than in non-Magnet hospitals (4.7%).
Conclusions: Over 8 years in New Jersey, RN staffing improved in Magnet and non-Magnet hospitals. Al-
though there was a slight increase for Magnet hospitals, there was no meaningful difference in staffing for all
12 specialties.
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Seminal studies have shown that higher lev-
els of nurse staffing are associated with

improved patient outcomes and lower mortal-
ity rates.1,2 In one of the largest reviews, re-
searchers found that lower registered nurse (RN)
staffing impacts patient safety in acute care
hospitals.3 Based on the consistency of the evi-
dence, nurse staffing is included among quality
indicators focusing on nursing resources.4 After
decades of research, it is widely accepted that
appropriate nurse staffing, in conjunction with
a healthy work environment, is associated with
high-quality patient care.

Magnet recognition, which recognizes hospi-
tals for having high-performing work environ-
ments, has also been linked to high-quality pa-
tient care; yet, these associations are inconsistent.
In a systematic review of 10 studies of Magnet
hospitals, researchers attempting to empirically
determine whether Magnet hospitals have bet-
ter patient and nurse outcomes found mixed
results.5 Evidence in support of high-quality
patient care for Magnet hospitals includes a na-
tional study of the National Database of Nursing
Quality Indicators, in which researchers found
that Magnet hospitals had lower patient falls,
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lower catheter-associate urinary tract infections,
and lower central line–associated bloodstream
infections than non-Magnet hospitals.6 Also,
Medicare inpatient claims researchers found
that patients treated in Magnet hospitals were
7.7% less likely to experience mortality and
8.6% less likely to die after postoperative com-
plications than patients treated in non-Magnet
hospitals.7 However, other work has found the
opposite effect. For example, Magnet hospitals
performed worse on nationwide quality metrics
including the Hospital-Acquired Condition Re-
duction Program, with no significant difference
between hospital type and Hospital Value-Based
Purchasing and Hospital Readmissions Reduc-
tion Program penalties.8 Furthermore, nurse
leaders are cognizant that achieving Magnet
recognition is an expensive endeavor, a for-profit
enterprise, and often reserved for those hospitals
with the resources to apply.

Some evidence suggests that RN staffing is
part of the causal chain linking Magnet status
to improved quality; however, those associations
are also inconsistent. In an examination of 132
Magnet hospitals matched to 264 non-Magnet
hospitals, researchers found that the mean RN
staffing rate per bed was 23% higher in Magnet
hospitals than in non-Magnet hospitals.9 Like-
wise, certain researchers found that RN staffing
was higher in non-Magnet hospitals with fewer
adverse effects, including central line infections,
sepsis, and metabolic derangements.10 The im-
portance of staffing to quality care is integral
to the review process for Magnet recognition.
For that reason, to achieve Magnet status, nurse
leaders need to demonstrate that structures are
in place to ensure adequate staffing11 and can
benchmark performance on this quality indica-
tor against peer facilities.12

When critiquing and evaluating staffing re-
search, the methodological limitations of the
data sources the researcher uses should be noted.
Early researchers designed their studies by using
cross-sectional surveys of RN staffing, which was
later critiqued because staffing may change over
time.13 Data that are collected yearly, including
the American Hospital Association (AHA) An-
nual Survey, are also limited in that staffing is
calculated from payroll data based on total nurse
full-time equivalents (FTEs) and/or total hours
paid to RNs.14 The AHA data also include RNs
not involved in direct care and are aggregated
at the hospital level with no consideration of

variation in nursing specialty.14,15 Staffing re-
searchers are cognizant that unit-level, longitu-
dinal data are more robust than some adminis-
trative data sets; however, obtaining those data
may be challenging.

Clinicians understand the importance of con-
sidering staffing at the unit level rather than
at the hospital level. For example, a nurse-to-
patient ratio of 1:4 has a different meaning de-
pending on the specialty compared with a hospi-
tal aggregate staffing ratio of 1:4. Staffing ratios
also are limited in that they do not consider pa-
tient volume, acuity, delivery model, or provider
skill mix. Beyond solely considering the num-
ber of nurses when creating staffing plans, nurse
leaders should consider the levels of RN educa-
tion, certification, competency, and experience of
those nurses.

In response to the decades of evidence sup-
porting the importance of RN staffing, some US
states have implemented legislation aimed at im-
proving RN staffing. New Jersey is one of the
states that requires by law (Pub L No. 1971,
c.136 [C26:2H-1 et seq]) a designee from each
hospital to publicly report the number of RNs,
licensed practical nurses, and unlicensed assis-
tive personnel per patient on each unit daily.16

By law, staff not involved in direct patient care
are excluded from those staffing estimates; con-
sequently, the NJ staffing levels may be more
reflective measures of direct care nurse staffing
than administrative data.

It is well established that achieving Magnet
recognition is a symbol of nursing excellence;
however, whether staffing differs by nursing spe-
cialty among Magnet hospitals compared with
non-Magnet hospitals remains unclear. In our
study, we use unit-level, longitudinal, publicly re-
ported staffing data to explore potential differ-
ences between Magnet and non-Magnet hospi-
tals in New Jersey. Using unit-level RN staffing
data may help identify the extent to which nurse
staffing contributes to the Magnet effect. There-
fore, the purpose of this study was to examine
RN staffing by specialty in Magnet and non-
Magnet hospitals over time.

METHODS
Design, data sets, and sample
We conducted a secondary analysis from 3 data
sources: publicly available nurse staffing data
from the New Jersey Department of Health
(NJDOH); hospital characteristic data from the
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AHA Annual Hospital Survey; and Magnet
recognition data from the American Nurse Cre-
dentialing Center (ANCC).17 Study dates were
September 30, 2008, through December 31,
2015, which represented 30 quarters of unit-level
nurse staffing data. All NJ hospitals are man-
dated to reported nurse staffing, yet not all hos-
pitals participate in the AHA survey. Therefore,
we included all hospitals that participated in the
AHA survey (n = 64; n = 65 in 2009) for each
year of the study and excluded hospitals that do
not provide data to the AHA survey (n = 8),
which represents 90% of all NJ hospitals. We ob-
tained institutional review board approval from
a large university.

Data collection
Nursing supervisors are responsible to ensure
that each hospital unit reports accurate staffing
ratios to the NJDOH. Ratios are entered by a de-
signee monthly and submitted to the NJDOH.16

Staff at the NJDOH calculate quarterly averages
of patient-to-nurse ratios and upload these data
to the NJDOH Web site labeled the Hospital Pa-
tient Care Staffing Quarterly Reports.16

Measures
Hospital characteristics
We determined Magnet recognition from the
ANCC Web site17 by examining the recogni-
tion year and verified this information by check-
ing hospital Web sites. Using the AHA data, we
created 4 hospital-level variables: (1) hospital
ownership (for-profit and not-for-profit); (2) bed
size (<100 small, 101-250 medium, and >251
large); (3) technology status (low technology and
high technology, where a high-technology hos-
pital was defined as one that had the capability
to perform organ transplantation and/or open-
heart surgery); and (4) teaching status (nonteach-
ing, minor, and major) determined from FTE
medical and dental residents per total facility
beds). We identified hospitals without any post-
graduate medical residents as nonteaching and
distinguished them from minor teaching hospi-
tals (1:4 or smaller trainee-to-bed ratio) and ma-
jor teaching hospitals (higher than 1:4 trainee-
to-bed ratio).

Nurse (RN) staffing
Nurse staffing was derived as a patient per RN
ratio (PNR). The PNR is computed by staff at the
NJDOH from the monthly hospital reports con-

taining the number of RNs and patients present
each shift by the unit.

Nursing specialty
Specialties were categorized and coded into 16
recognized nursing units. The threshold for ex-
cluding missing data was set at 25%, mean-
ing that specialties missing data for more than
7 of the 30 quarters were excluded. We in-
cluded 12 unit types: critical care (adult, pedi-
atric, and neonatal); intermediate care (adult and
neonatal); acute care (medical-surgical, postpar-
tum, pediatrics, and newborn); psychiatric (adult
closed psychiatric and adult open psychiatric);
and the emergency department (ED).

Data analysis
We described the hospital sample and examined
differences between Magnet and non-Magnet fa-
cilities for hospital characteristics using a χ 2

test for 2015. We calculated differences in RN
staffing by unit type by subtracting staffing esti-
mates for non-Magnet hospitals from staffing es-
timates of Magnet hospitals. For each year of the
study, we identified changes in the PNR by Mag-
net and non-Magnet hospitals and calculated the
percent change in the PNR from 2008 to 2015.
We also calculated the mean absolute deviation
(MAD) for each specialty to identify variability
and coded the variation as x = small, y = mod-
erate, and z = large. All analyses were conducted
in STATA version 14.0 (Stata LP, College Sta-
tion, Texas) and Microsoft Excel version 16.19
(2018).

RESULTS
Hospital characteristics
There were 21 Magnet-designated hospitals in
each year of our study excluding 2010 where
there were 20 Magnet hospitals. Over the
study period, 2 hospitals gained Magnet recog-
nition while 3 hospitals lost Magnet recogni-
tion (see Supplemental Digital Content, Table 1,
available at: http://links.lww.com/JNCQ/A708).
Only 10% of hospitals were classified as for-
profit institutions and none were Magnet hos-
pitals. In 2015, we found statistically significant
differences between Magnet status and hospi-
tal characteristics. Compared with non-Magnet
hospitals, Magnet hospitals were larger (χ 2

2 =
158.4, P ≤ .01) with higher technology status
(χ 2

1 = 261.7, P ≤ .01) and more likely to be a
teaching institution (χ 2

2 = 19.42, P ≤ .01).
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Staffing trends
Staffing was comparable in Magnet and non-
Magnet hospitals for 9 of 12 specialties from
2008 through 2015. When examining the aver-
age percent changes of RN staffing, we found a
greater percent increase in staffing ratios in Mag-
net hospitals (6.9%) than that in non-Magnet
facilities (4.7%). When examining by specialty,
Magnet and non-Magnet facilities had similar
PNRs. We found slightly lower PNRs in Mag-
net hospitals for 6 units (adult and neonatal
critical care, adult intermediate care, medical-
surgical acute care, open psychiatric, and closed
psychiatric units), slightly lower PNRs in non-
Magnet hospitals for 5 five units (pediatric crit-
ical care, neonatal intermediate care, pediatric
acute care, newborn nursery, and the ED), and
essentially the same in postpartum (see Supple-
mental Digital Content, Table 2, available at:
http://links.lww.com/JNCQ/A709).

Critical care
On average, RNs cared for 1 to 2 patients per
shift in critical care units in Magnet and non-
Magnet hospitals, with the lowest PNRs in pe-
diatric critical care units. PNRs remained essen-
tially unchanged in adult critical care over time
but decreased among pediatric and neonatal crit-
ical care units in both hospital types. The percent
change was highest among pediatrics in Mag-
net hospitals (11.1%) and neonatal in Magnet
hospitals (14.3%). The variation in RN staffing
between Magnet and non-Magnet hospitals was
small (average MAD = 0.15).

Intermediate care
On average, RNs cared for 4 patients per shift
in adult intermediate care and on average 2 ba-
bies per shift in Magnet and non-Magnet hospi-
tals. PNRs decreased for all units; however, the
largest decline occurred in neonatal intermedi-
ate care units (16.7% in Magnet hospitals and
9.5% in non-Magnet hospitals). The variation
in RN staffing between Magnet and non-Magnet
hospitals was moderate (average MAD = 0.27)
and slightly higher in intermediate than in criti-
cal care specialties.

Acute care
On average, RNs cared for 5 patients per shift
on medical-surgical units, 4 patients per shift in
postpartum, 3 patients per shift in pediatrics,
and 4 babies per shift in the newborn nursery

in Magnet and non-Magnet hospitals. In 2015,
we found large reductions in PNRs among
medical-surgical and postpartum units in non-
Magnet hospitals. The largest reduction in PNR
occurred among pediatric units in Magnet hos-
pitals (13.8%). The variation in RN staffing be-
tween Magnet and non-Magnet hospitals was
also moderate (average MAD = 0.35), with the
newborn nursery having the largest variation
(MAD = 0.89).

Psychiatric care
On average, RNs cared for 5 to 6 patients per
shift depending on whether the unit was open
or closed across the study period in Magnet
and non-Magnet hospitals. In 2015, on open
adult units, PNRs increased (3.7% in Magnet
hospitals and 3.3% in non-Magnet hospitals)
and decreased in closed psychiatric units (6.6%
in Magnet hospitals and 3.2% in non-Magnet
hospitals). The variation in RN staffing between
Magnet and non-Magnet hospitals was also
moderate (average MAD = 0.73).

Emergency department
On average, RNs cared for 8 to 11 patients in
the ED across the study period in Magnet and
non-Magnet hospitals. In 2015, PNRs decreased
in both hospital groups, with the largest decline
occurring in Magnet hospitals (7.0%). The vari-
ation in RN staffing between Magnet and non-
Magnet was large (MAD = 4.1), representing the
greatest staffing variation in all specialties.

DISCUSSION
This is among the first studies to examine unit-
level RN staffing using state-mandated public
reporting data over 7 years. As expected, our
findings support variation in RN staffing across
levels of care: as acuity increased (from acute
to intermediate to critical care), the number of
patients per RN decreased over time, thereby
confirming the importance of using unit-level
data or shift-level data when studying staffing.
When examining RN staffing differences be-
tween Magnet and non-Magnet hospitals, our
results revealed that both types of hospitals
demonstrated an increase over time in RN
staffing for 9 of 12 specialties, with a greater
increase in Magnet hospitals (6.9%) than in non-
Magnet hospitals (4.7%). Although the increase
in RN staffing in Magnet hospitals was greater,
this result was an average of all 12 specialties.
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Some specialties had a greater variation in
staffing between Magnet and non-Magnet hos-
pitals than others; thus, the increase in the actual
ratios in Magnet hospitals does not appear to be
meaningfully different from that in non-Magnet
facilities.

Our findings related to RN staffing across
nursing unit types support small differences
in staffing between the hospital groups and
modest improvements in nurse staffing over
time for most unit types. Although it may be
assumed that Magnet hospitals have more
financial resources, and thus more RN staffing,
our results surprisingly did not support this
assumption for all specialties. We found that
Magnet hospitals had slightly better staffing in
6 of the represented nursing specialties, slightly
worse staffing in 5 nursing specialties, and essen-
tially the same staffing in 1 specialty. Generally,
Magnet hospitals were better staffed in adult
units and non-Magnet were better staffed in
pediatric and neonatal units. These differences
may be related to the complexity of a pediatric
or neonatal patient regardless of Magnet status.
For the pediatric population, nurses who work
in freestanding children’s hospitals reported
better staffing than nurses working in children’s
hospitals within hospital systems or general
hospitals,18 which suggests that it is the type
of hospital, rather than Magnet recognition,
that is associated with better RN staffing for
children.

The highest variation in RN staffing between
Magnet and non-Magnet hospitals occurred
in the ED. Our findings revealed that Magnet
hospitals were larger and more technologically
advanced, which may indicate that Magnet
hospitals have the capacity to accept more ED
patients. Furthermore, RN staffing in the ED
is unique, as the ED functions differently from
other nursing specialties. Because of the higher
mixture of patients including trauma, observa-
tion, treat-and-release, and admitted patients,
the ratios will fluctuate more frequently than
those in the rest of the hospital. For example,
researchers studying 26 EDs in Australia found
that staffing data are difficult to interpret, given
the high complexity of shift patterns with mul-
tiple start times and varying shift length.19 A
wide variation in staffing levels—which may
not be linked to patient acuity—may indicate
that ratios should not be used to determine the
optimal staffing levels in the ED.19

In 2019, New Jersey had 29 Magnet hospitals,
representing more than one-third of all hospi-
tals in the state and the greatest proportion of
Magnet facilities nationally. Although our study
ended in 2015 and excluded 3 Magnet hospitals
because of lack of AHA data, our sample rep-
resented a high concentration of Magnet hos-
pitals in a small geographic area. It is possible
that the Magnet culture has permeated the nurs-
ing market and hospitals may be highly homo-
geneous to each other and function similarly re-
gardless of Magnet recognition. We also found
that NJ Magnet hospitals are larger and more
technologically advanced than non-Magnet fa-
cilities, a finding that is consistent with exist-
ing evidence20; however, this finding did not con-
tribute to RN staffing differences.

Implications
Nurse leaders may strive to achieve Magnet
recognition because it provides a competitive
advantage, ensures clinicians deliver evidence-
based care, and encourages managers to use
innovation for professional nursing practice.
Magnet recognition may lead to a 3.89% in-
crease in net inpatient revenue, earning about
$127.06 more per discharge compared with a
non-Magnet hospital.21 On the contrary, nurse
leaders may choose to invest their resources in
other quality initiatives simply because of the
cost and time needed for a Magnet application.
These leaders may also be concerned that the evi-
dence suggesting better quality of care in Magnet
hospitals is linked to research conducted in Mag-
net hospitals and published in Magnet-affiliated
journals. In addition, recognizing that staffing
practices may vary for each unit and hospital,
the ANCC does not specify specific thresholds
for staffing to obtain the recognition.

Limitations
Thresholds for meaningful differences in nurse
staffing metrics are not established, and differ-
ences in PNRs must be interpreted with caution.
In this study, our focus was to evaluate staffing
differences between Magnet and non-Magnet
hospitals; therefore, we did not examine the ef-
fects of such incremental unit-level RN staffing
differences on patient outcomes. Although other
researchers have found that small variations in
staffing were associated with an increase in the
frequency of missed nursing care for patients,22

this further examination was beyond the scope
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of this study and should be examined in future
studies.

Although nurse staffing was measured at the
unit level, this metric does not account for pa-
tient acuity or complexity of care. The unique-
ness of the data set limited our analysis to one
state with the highest proportion of Magnet hos-
pitals. This may explain why RN staffing was
comparable between Magnet and non-Magnet
hospitals. These hospitals in New Jersey may
be more alike, compared with other states with
a lower concentration of Magnet hospitals. Fi-
nally, we were unable to capture non-Magnet
hospitals that may be “on the journey” to be-
coming a Magnet in our data set.

CONCLUSION
Using unit-level publicly available data, we
found that Magnet and non-Magnet hospitals
improved in RN staffing in 2015 compared with
2008 for 9 of 12 nursing specialties. Although
the percent improvement was slightly greater in
Magnet hospitals, there was no meaningful dif-
ference in staffing ratios between Magnet and
non-Magnet hospitals for all 12 specialties. Pro-
ponents of Magnet recognition support the link
between a positive work environment and im-
proved patient and nurse outcomes,23 whereas
others argue that a large proportion of the ev-
idence is generated from Magnet hospitals and
presented in Magnet-affiliated journals. On the
basis of our work, we recommend that nurse
leaders need to carefully consider all options
when investing in the process of applying and
maintaining Magnet recognition, especially be-
cause RN staffing does not appear to differ. Re-
gardless of the recognition, we recommend that
nurse leaders continue to invest in RN staffing
and a healthy work environment to ensure high-
quality patient care.
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