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Background: Numerous studies have examined
cross-sectional data to determine the relationships
between nurse staffing and patient outcomes. Ques-
tions have been raised about some of the studies now
in the literature regarding the use of the hospital as
the unit of analysis and the cross-sectional design
of the studies. Additionally, there is a concern that
the primary outcomes being studied are negative.
Objective: Objectives of this study are to (1)
compare the relationships between nurse staffing
and positive patient outcomes for 3 adult medical-
surgical nursing units in one university teaching
hospital across 4 years (16 fiscal quarters); and (2)
explore the use of 2 new failure-to-rescue (FTR)
rates as outcomes, specifically FTR from medica-
tion errors and FTR from decubitus ulcers.
Design: This study uses secondary analyses of data
viewed retrospectively with a longitudinal repeated-
measures design to estimate the relationships be-
tween nurse staffing and the outcomes of interest.
Results: Accounting for total dollars and case mix,
all patient satisfaction measures increased as total
hours of care per patient day increased, and as the
skill mix became richer (more RN hours/total
hours) there was a higher satisfaction with pain
management and physical care requests. There was

an increase in FTR from medication error as the
non-RN (Other) hours of care per patient day
increased and there was an increase in FTR from
decubitus ulcers as patient severity increased.
Conclusion: The overall conclusion is that it will
likely be necessary to vary staffing hours and
staffing mix depending on which positive patient
outcome or outcomes you wish to achieve.

Recent studies1-3 have put to rest the debate
about whether nurse staffing is related to patient
outcomes and the general conclusion, some would
say causal relationship (J. Needleman, personal
communication, March 2005), is that more nurse
hours are related to a number of better patient
outcomes. Because legislated nurse-to-patient staffing
ratios are in place in California and are being dis-
cussed and considered in other states, hospital nurse
staffing has been studied closely in the last 5 years.
Reports4,5 have clarified what staffing levels existed
in some hospitals prior to legislated ratios, what costs
were predicted from potential staffing changes, and
have proposed various alternatives.6 A structured
analysis of the literature7 and other studies8-10 of
nurse staffing and patient safety in acute care
hospitals provide summaries of staffing ratios and
the relationships to patient safety variables.

Two of the questions that have been raised
about some of the studies now in the literature are
the use of the hospital as the unit of analysis and
the cross-sectional design of the studies. Most
scientists would agree that there is a need for
further research using the patient care unit/ward as
the unit of analysis and for using a longitudinal
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design.11-14 A number of researchers have used
the patient care unit/ward as the unit of analy-
sis9,15,16and others have looked at data longitudi-
nally,13,17,18 but because of cost and limited data
access, few have been able to do both in one study.
A third problem that is troublesome for some nurse
scientists is the use of primarily negative patient
outcomes (mortality, falls, medication errors) to
measure the impact of the work of nurses. These
adverse events are indeed critically important to
both clinicians and patients, however, there are
positive patient outcomes (patient satisfaction with
pain management, patient satisfaction with physical
care) that are impacted daily by nurses and the work
of nurses in hospitals. This study seeks to address
these issues, specifically; the purposes of this study
are to measure nurse staffing and positive patient
outcomes in 3 nursing units in one hospital over 48
months and to use positive patient events as the
outcomes of the study, including the introduction of
2 new measures.

Background of Research Design

The issue of unit of analysis is one that has
perplexed organizational scientist in many studies
using numerous measures.19-21 There is no doubt
that studying nurse staffing and patient outcomes
at the hospital level is important and can provide
information about the functioning of the systems
that comprise the overall work of the hospital. The
hospital data are also more readily available in
public use databases such as the American Hospital
Association Annual Survey and various state data-
bases. But nurses and others are also interested in
knowing about the functioning of specific patient
care units/wards within a hospital. Several issues
limit the creation of this knowledge. First, data for
specific patient care units are typically not reported
in public use databases so the researcher must
obtain or collect primary data from the hospital
unit. In this study, we chose to employ secondary
analyses of primary data that had been collected
from the same patient care units over time. The
strengths of this choice are that the units are
located in the same hospital (which help account
for confounding organizational factors) and the
methods of variable collection vary similarly for
the units (ie, for any overall hospital change in the
way variables were collected, the change occurred
in all the units). The weakness of the choice is that
the units are only in one hospital so inference to
other hospitals is limited.

Second, scientists agree that understanding
what happens inside a hospital requires controlling

the patient’s condition upon admission to the
hospital. Depending on the study variable/s of
interest, hospital level data are often parsed by
medical diagnosis in order to account for patient
medical acuity. However, much of the nursing care
provided is not specifically related to the patient’s
medical diagnosis but rather related to the surveil-
lance and vigilance provided by the nursing staff,
the patient’s symptom management, and needs of
daily living. Additionally, patients are assigned a
location in a hospital based on a gross, although
often implicit, acuity system and/or admitting di-
agnoses (intensive care, intermediate care, medical-
surgical, obstetrics) and age (pediatric vs. adult). In
larger or specialized hospitals, patient admissions
to medical-surgical patient care units are often
further organized by medical diagnoses or disease
systems (cardiac, oncology, transplant). So, unless
the unit patient population changes, controlling for
patient diagnosis/diagnoses when studying patient
outcomes related to nursing care provided on the
patient care unit may be unnecessary.

Using a unit-based patient classification system
might be a method to control for patient condition
severity or nursing intensity (rather than medical
acuity),22,23 but this seems tautological. By con-
trolling using a patient classification score, you are
controlling for nurse work, which is what you are
measuring. Also, because the staffing matrix of
medical-surgical units vary based on budget and
other factors, most patient classification systems
are unit specific and it is often difficult to use them
to compare across units.24 In this study, we elected
to use a case-mix index to account for average
patient acuity in the individual units. A case-mix
index is assigned to each patient at discharge so an
average patient care unit case mix can be calcu-
lated in the same way as an average hospital case-
mix index. Case mix is a gross measure that is
really a measure for estimating Medicare charges,
but it provides a standard way to compare and
control for acuity across units. Another way to
account for work intensity of nurses might be by
using the total dollar amount of direct care labor
for the patient during the stay on the unit.25,26

Organizational and/or contextual factors that were
not specifically measured for these analyses, such
as nurse competency level or turnover, might be
accounted for using total labor dollars. Therefore,
in order to account for patient severity/work
intensity in this study, we added total direct care
dollar amount to our models.

Third, there is tendency for readers to take the
nurse staffing per patient ratio from the studies
using the hospital as the unit of analysis and
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