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Effects of New Zealand’s Health Reengineering on Nursing
and Patient Outcomes

Barbara A. McCloskey, RN, DNSc,* and Donna K. Diers, RN, PhD, FAAN†

Background: In 1993, New Zealand (NZ) implemented policies
aimed at controlling costs in the country’s public health care system
through market competition, generic management, and managerial-
ism. The cost control focus was similar to reengineering efforts
implemented by other countries struggling with escalating health
care costs, particularly the United States.
Objective: The study’s purpose was to examine the effects hospital
reengineering may have on adverse patient outcomes and the nurs-
ing workforce.
Research Design: The study was a retrospective, longitudinal anal-
ysis of administrative data. Relationships between adverse outcome
rates and nursing workforce characteristics were examined using
autoregression analysis.
Subjects: All medical and surgical discharges from NZ’s public
hospitals (n � 3.3 million inpatient discharges) from 1989 through
2000 and survey data from the corresponding nursing workforce
(n � 65,221 nurse responses) from 1993 through 2000 were examined.
Measures: Measures included the frequency of 11 nurse sensitive
patient outcomes, average length of stay, and mortality along with
the number of nursing full time equivalents (FTEs), hours worked,
and skill mix.
Results: After 1993, nursing FTEs and hours decreased 36% and
skill mix increased 18%. Average length of stay decreased approx-
imately 20%. Adverse clinical outcome rates increased substantially.
Mortality decreased among medical patients and remained stable
among surgical patients. The relationship between changes in nurs-
ing and adverse outcomes rates over time were consistently statis-
tically significant.
Conclusions: In the chaotic environment created in NZ by reengi-
neering policy, patient care quality declined as nursing FTEs and
hours decreased. The study provides insight into the role organiza-
tional change plays in patient outcomes, the unintended conse-
quences of health care reengineering and market approaches in
health care, and nursing’s unique contribution to quality of care.
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In 1993, the government of New Zealand (NZ) implemented
policies aimed at making its public health care system more

efficient, cost effective, and consumer-oriented. These poli-
cies followed nearly a decade of reengineering the nation’s
other state-owned enterprises to control a long-standing na-
tional budget deficit. NZ health care reform was similar to the
hospital “reengineering” that occurred in the United States
(U.S.) during the 1990s.1,2 Because nursing represents a large
portion of operating costs, reengineering efforts often are
associated with reducing the number of nurses and collapsing
nursing management structures.3–8 Both U.S. and NZ reengi-
neering efforts have been criticized for jeopardizing quality
of patient care. Several U.S. studies found a relationship
between nursing staffing and patient outcomes, providing
evidence on how care quality may be affected by decreases in
hospital nurse staffing.7–13

The purpose of this study was to examine the relation-
ship between NZ hospital reengineering and adverse patient
outcome rates. Although it is widely recognized that a great
deal of change in nurse staffing has occurred within the
context of hospital reengineering, few well-designed studies
have assessed the impact of reengineering on quality of
care.1,2,8,9 The availability of comprehensive longitudinal
administrative data on NZ nurses and hospital discharges
offered a unique opportunity. This study is the first to exam-
ine the effect hospital reengineering may have had on the
quality of care and nursing workforce in NZ hospitals, the
relationship between nursing and outcomes in the context of
hospital reengineering, and the effect of reengineering on
quality of care in hospitals in a country other than the United
States.

Reengineering in New Zealand
NZ comprises 2 principal and several smaller islands in

the South Pacific. In 2001, the country’s population (n �
3,875,000) was comparable with Connecticut; its land mass is
approximately the size of Colorado. NZ began forming its
public health system in 1938 and was the first country to
introduce a fully public-funded health care system.14 In 2002,
NZ had 85 public hospitals, 12,484 public hospital beds and,
in 2001, 563,894 inpatient discharges.15

NZ’s health care reengineering strategies included the
attempted creation of a health care market, replacement of
traditional leadership with professional “business” managers,
and managerialism.14 The health care market was supposed to
emerge once the government’s dual roles as the country’s
primary health care provider and purchaser were separated.
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The government’s health care provider role was divided
among 23 hospital-centered regionally distributed health care
delivery systems called Crown Health Enterprises (CHE),
and the purchaser role was divided among 4 geographic areas
and called Regional Health Authorities (RHA). The govern-
ment expected new non- and for-profit entities would enter
the market and compete with CHEs and other existing com-
munity-based providers for RHA-funded service contracts.
The theory was that cost efficiency would result as higher
quality, cost effective providers emerged and drove poor
performing, higher cost providers out of the market.

NZ reengineering embraced generic management,
which is based on the belief that a manager in 1 industry can
successfully apply that leadership experience to another in-
dustry. Generic managers were installed in several layers
of hospital management. Traditional hospital administrators
were replaced with chief executives officers (CEOs) charged
to run hospitals like for-profit businesses. Boards of directors
from the private sector were appointed to support CEOs in
achieving a for-profit mission. Nurses in management posi-
tions were replaced with non-nurse business managers.

Managerialism is concerned with rational analysis of
organizational inputs and outputs, routine efficiency, direct
line management, and close supervision of personnel.16 Thus,
the new hospital management structures in NZ were held
accountable for meeting organizational efficiency and finan-
cial performance targets. However, accountability for clinical
outcomes was not a priority specified under the new struc-
tures, and few quality monitoring practices were in place in
NZ hospitals before, during, or in the immediate aftermath of
reengineering.17 The new structures were put into place with
little public consultation or debate among health professionals.18

Nursing was impacted substantially. In the years just
before health care reengineering, legislation eliminated the
nursing department within the Ministry of Health and left 1
nurse to represent the profession in the government.19 Other
legislative initiatives had weakened all of the nations’ labor
unions’ collective bargaining power, including the nursing
labor union.20 Consistent with the U.S. experience, NZ re-
engineering reduced hospital nursing staffs and dismantled
nursing leadership structures in hospitals (personal commu-
nication with Frances Hughes, RN, MA, DN, NZ Ministry of
Health Chief Nursing Advisor, April 2003). Control over
nursing budgets was handed over to non-nursing managers,
clinical areas lacked supplies and equipment, and many
senior nurses were replaced by new graduates, leaving few
mentors and clinical experts on hospital nursing units.21

By 1996, government leaders acknowledged that re-
engineering and the for-profit mission were causing upheaval
throughout the system and not resulting in expected cost
savings. Health care costs increased by 40%, more than $57
million was spent on external consultants, and waiting lists
for surgeries and procedures grew.22 The health care market
never fully developed, and government leaders eventually
acknowledged it was difficult to build a market when the
government owned and operated most health services and
NZ was not large enough to allow health care providers to
freely enter and exit the market. Citing the impossibility of

meeting ambitious and essentially unattainable financial tar-
gets, many new business managers quit their upper manage-
ment positions in health care within 3 years of reengineer-
ing’s inception.18

Although the for-profit mission was abandoned in
1996, business managers still occupy many layers of hospital
management and some elements of market competition
among providers remain. Nursing, however, has not fully
recaptured the management positions and budget control in
hospitals that it had before reengineering.21

METHODS
The study was a retrospective analysis of longitudinal

administrative data using a time series design to examine the
effects of NZ reengineering policies on adverse patient out-
comes and the nursing workforce. The time series includes
the start of health care reform at the beginning of NZ’s 1993
fiscal year through 2000. NZ’s fiscal year runs from July 1 to
June 30 and, in this article, years referenced are fiscal years.
The Yale University School of Nursing Human Subjects
Research Review Committee approved the study.

Data
Two publicly available administrative databases main-

tained by the NZ Health Information Service (NZHIS), the
National Minimum Dataset (NMDS) and the Nursing Work-
force Dataset (NWD) were used. The NMDS is a database of
patient-level discharge abstracts dating from 1988 and the
NWD provides demographic data on the nursing workforce.
Public hospitals send electronic batches of their discharge
abstracts directly to NZHIS; nursing data for the NWD are
collected by a questionnaire attached to annual certification
renewal forms. Completion of the nursing workforce ques-
tionnaire is mandatory and response rates typically exceed
90%. Nursing workforce data were available in hard-copy,
aggregated reports from 1977 through 1994 and since 1995,
individual records for each nurse responding to the question-
naire are stored in an online database.

Nursing Workforce Analysis
Registered nurses (RNs) and enrolled nurses (ENs)

provide bedside nursing care in NZ’s public hospitals. Hos-
pitals do not employ unlicensed assistive personnel (UAPs) in
direct patient care. Since 1990, RN education in NZ is
available exclusively through 3-year university-based bache-
lor’s programs. ENs are similar to U.S.-licensed practical/
vocational nurses (LPN/LVNs). In the late 1980s, NZ decided
to phase out ENs altogether by discontinuing education pro-
grams and decreasing their employment opportunities, a de-
cision unrelated to reengineering.

The nurse sample was all medical and surgical RNs and
ENs providing direct care in public hospitals from 1993
through 2000. Sample nurses in years prior to 1993 could not
be identified with confidence. Medical and surgical nurses
were included because the patient outcomes analyzed are
specific to medical and surgical patients. Although direct care
nurses could be identified, the NWD does not distinguish
between inpatient and outpatient nurses. A total of 65,221 RN
and EN records met the inclusion criteria. Approximately
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85% were RNs and the remaining 15% were ENs (Table 1).
Three workforce characteristics were examined for years
1993 through 2000: number of nursing full time equivalents
(FTEs), number of nursing hours worked, and skill mix. An
FTE was defined as 33 or more worked hours per week. The
online data available from 1995 through 2000 allowed easy
identification of sample nurses and their corresponding hours
worked. For 1993 and 1994, medical and surgical nurses were
identifiable in the hard copy reports but hours worked for the
group were reported in aggregate by 5 “hours worked per
week” categories: 1–8, 9–16, 17–24, 25–32, and 33–40.
Hours worked by sample nurses for 1993 and 1994 were
estimated using the percent of sample nurses in each hours
category multiplied by the end point value of the hours
worked category. The hours totals for each category were
summed to arrive at weekly hours worked. Weekly hours
worked were multiplied by 52 weeks in a calendar year to
arrive at annual hours worked. Skill mix was defined as the
percentage of total nursing FTEs who were RNs.

Outcomes Analysis
All adult (18-year-old or older) inpatient medical and

surgical discharges from NZ’s public hospitals were exam-
ined from fiscal years 1989 through 2000. Adverse outcome
rates for the time period 1989 to 1993 provided baseline rates
for later comparisons. Of the nearly 7.6 million public hos-
pital discharges, there were 3,290,191 qualifying records
representing 21,719,399 patient days (Table 1).

Nurse sensitive outcomes capture nursing’s contribu-
tion to the quality of care and how the work of nurses
influences patient outcomes.7,11,23 The frequency of 11 nurse
sensitive clinical outcomes was examined: CNS complica-
tions; decubitus ulcers; deep vein thromboses (DVTs) and
pulmonary emboli (PE); pneumonia; sepsis; shock and car-
diac arrest; upper gastrointestinal (UGI) bleeding; urinary
tract infection (UTI); pulmonary failure; physiologic and
metabolic derangement; and surgical wound infections. The
remaining 2 outcomes were average length of stay (ALOS)
and mortality. Frequencies of pulmonary failure, physiologic
and metabolic derangement, and surgical wound infections
were evaluated in the surgical group only.

Algorithms developed by Needleman et al11 were used
to identify nurse-sensitive outcomes. The algorithms use the
International Classification of Diseases (ICD), Diagnosis-
Related Groups (DRGs), and Major Diagnostic Categories
(MDC) coding of each hospital discharge record along with
some length of stay triggers and other coding combinations to
identify records with adverse outcomes. ICD codes are used
to classify diagnoses and operative or invasive procedures
and are grouped to create DRGs, which in turn are grouped to
create MDCs. Code mapping was necessary to convert the
outcome rules developed using US codes to the Australian
ICD, DRG, and MDC codes used in NZ. The SAS Statistical
Analysis System, Version 8.0 (SAS Institute, Cary, NC), was
used to construct the algorithm logic that identified patient
discharge records with adverse outcomes in the NMDS.

The Needleman et al11 method to identify discharges
with adverse outcomes relies heavily on the ICD coding of
the principal and secondary diagnoses. Examination of the
longitudinal database revealed an increasing number of sec-
ondary diagnoses saved with each discharge record after
1993, theoretically increasing the likelihood of identifying
discharges with adverse outcomes. Each discharge from 1989
through 2000 included at least 3 secondary diagnoses. To
decrease the possibility that increasing adverse outcomes
rates were influenced by increasing numbers of secondary
diagnoses, a discharge was counted as having an adverse
outcome only if the adverse outcome-qualifying ICD code
appeared in the first 3 secondary diagnosis spaces of the
discharge record. For most outcome rates, this resulted in
20% to 50% of adverse outcome-qualifying records being
discarded each study year but decreased the likelihood that
rates were inflated by the increasing numbers of secondary
diagnoses.

Risk Adjustment
Each algorithm specifies the inclusion and exclusion

criteria specific for that adverse outcome to identify only
those patients who experienced a preventable adverse out-
come. The inclusion and exclusion criteria create a cohort of
included discharges. Thus, no further post hoc risk adjust-

TABLE 1. Medical/Surgical Nurses 1993–2000 and Medical/Surgical Discharges 1989–2000

Year Registered Nurses Enrolled Nurses Total Nurses No. Discharges No. Patient Days ALOS

1989/1990 n/a n/a n/a 239,878 1,880,456 7.8

1990/1991 n/a n/a n/a 245,287 1,895,878 7.7

1991/1992 n/a n/a n/a 240,019 1,790,639 7.5

1992/1993 n/a n/a n/a 245,098 1,776,861 7.2

1993/1994 7311 2186 9497 262,460 1,846,337 7.0

1994/1995 7468 1960 9428 269,803 1,870,718 6.9

1995/1996 7812 1724 9536 283,952 1,861,099 6.6

1996/1997 7529 1466 8995 285,029 1,793,926 6.3

1997/1998 6510 827 7337 291,588 1,756,490 6.0

1998/1999 6568 739 7307 297,490 1,703,505 5.7

1999/2000 6047 520 6567 308,998 1,751,590 5.7

2000/2001 6043 511 6554 320,589 1,791,900 5.6

Total 55,288 9933 65,221 3,290,191 21,719,399 6.6
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ment was performed. Outcomes were examined and reported
separately for medical discharges and surgical discharges.

Statistical Analysis
Three separate groups of analyses were conducted. The

first examined reengineering’s influence on the nursing work-
force to determine whether statistically significant changes
occurred in workforce variables from 1993 through 2000.
The second group examined reengineering’s influence on
adverse outcomes to determine whether statistically signifi-
cant changes occurred in adverse outcome rates from 1989
through 2000. The third examined reengineering’s influence
on outcomes and nursing to determine whether changes in
outcome rates were statistically related to changes in the
workforce variables from 1993 through 2000. Nursing vari-
able rates are reported “per 1000 medical/surgical dis-
charges” and outcome rates “per 1000 medical” and “per
1000 surgical” discharges. The R2 value and the P value
associated with the F-statistic are reported for each autore-
gression model.

Autoregression was chosen to determine statistical re-
lationships because it is designed to account for serial auto-
correlation of errors in a time series. A first order autoregres-
sion model was fit to the 3 time series. The first order
autoregression model determines whether the best predictor
of the dependent variable �the time series (yt)� is the previous
value in the series �independent variable (yt�1)�. The model
for the analyses for nursing workforce characteristics and
outcomes was yt � a � byt�1. The model for the third
analysis was similar (xt � a � byt�1) but it determined
whether the time series for an outcome rate (dependent
variable) could be predicted with the time series for a nursing
workforce characteristic (independent variable).

RESULTS

Reengineering’s Influence on Nursing
From 1993 through 2000, combined RN and EN FTEs

decreased 36% (R2 � 0.93, P � 0.0001), as did hours worked
(R2 � 0.95, P � 0.0001), per 1000 medical/surgical dis-
charges (Table 2 and Fig. 1). FTEs and hours worked per
1000 medical/surgical patient days decreased by approxi-
mately 9%. By FY 2000, there was an 18% increase in skill
mix (R2 � 0.96, P � �0.0001), with RN labor representing
93% of nursing FTEs and hours worked by medical and
surgical nurses. The large increase in skill mix was more than
likely influenced by the nursing profession’s decision to
phase out the EN role in hospitals rather than a conscious

effort to employ a higher mix of RNs. The number of ENs
decreased nearly 80% per 1000 discharges and 70% per 1000
patient days. The number of RNs decreased nearly 25% per
1000 discharges and although the number of RNs per 1000
patient days increased 8%, the increase was probably insuf-
ficient in compensating for the increased nursing workload
brought on by a 70% decrease in the number of ENs.

Reengineering’s Influence on Outcomes
Table 3 and Figure 2 show the magnitude and statistical

significance of changes in outcome rates from 1992 (the
baseline year just before reengineering’s implementation) to
1996 (the year when reengineering policies were relaxed) and
from 1992 to 2000 (the time span from baseline to the last
year analyzed). ALOS progressively decreased during the
study years, declining 25% in medical and 18% in surgical
patients. This is consistent with the experience in other
countries that implemented similar DRG-based budget set-
ting or prospective payment systems at approximately the
same time.

There were statistically significant increases in the rates
for CNS complications, decubitus ulcers, sepsis, UTIs, phys-
iological and metabolic derangement, pulmonary failure, and
wound infections after reengineering’s 1993 implementation.
The rates for DVT/PEs, UGI bleeds, pneumonia, and shock
either remained stable or initially increased but later returned
to rates near or below prereengineering levels. Mortality for
medical discharges decreased 37% from the baseline 1992
rate to 2000 while surgical mortality remained stable.

TABLE 2. Summary of Nursing Workforce Analysis, 1993 Through 2000

Nurse Group FTEs/1000 Discharges Hours/1000 Discharges Skill Mix
FTEs/1000

Patient Days
Hours/1000

Patient Days

RNs 224% 224% 118% (R2† � 0.96*) 18% 17%

ENs 278% 279% — 270% 270%

Total Nurses 236% (R2† � 0.93*) 236% (R2† � 0.95*) — 29% 29%

*P � 0.0001.
†R2 refers to the autoregression models to determine statistical significance of nursing workforce changes over the course of time.

FIGURE 1. Total nurse hours per 1000 discharges, 1993 to
2000.
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Reengineering’s Influence on Outcomes and
Nursing

The nursing workforce analysis showed decreases in
the number of nurse FTEs and their associated hours worked,
and an increase in skill mix. The outcomes analysis indicated
a progressive and substantial increase in many of the adverse
clinical outcomes rates after reengineering’s implementation,
a simultaneous decrease in ALOS, and decreasing or stable
mortality rates. The final analysis examined whether changes

in adverse outcome rates over time could be explained by
changes in nursing workforce characteristics.

Table 4 summarizes autoregression analyses for each
outcome by medical and surgical group and for each nursing
workforce characteristic. There were statistically significant
relationships between decreases in the size of the hospital
nursing workforce, the number of nursing hours worked, and
the increase in skill mix and several adverse outcome rates.
Changes in the nursing workforce variables explained ap-
proximately 50% to 80% of the variance in CNS complica-
tions, decubitus ulcers, and sepsis rates among medical dis-
charges and 50% to 96% of the variance in CNS complications,
decubitus ulcers, DVT/PE, sepsis, UTI, physiological and met-
abolic derangement, pulmonary failure, and wound infections
rates among surgical discharges.

DISCUSSION
After health care reengineering began in 1993, medical

and surgical nursing FTEs and nursing hours in NZ’s public
hospitals decreased 36%. Although the skill mix rose from
74% to 93%, the increase was more than likely influenced by
the nursing profession’s decision to phase out the EN role in
hospitals rather than a conscious effort to employ a higher
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FIGURE 2. Total hospital outcomes per 1000 discharges,
1989 to 2000.

TABLE 3. Summary of Outcome Analysis

Outcome Group

Change 1992–2000
(Baseline to
8 yrs After

Implementation) Model R2†

ALOS Medical 225% 0.99*

Surgical 218% 0.98*

CNS complications Medical 1738% 0.84*

Surgical 11,766% 0.73*

Decubitus ulcers Medical 188% 0.91*

Surgical 1258% 0.92*

DVT/PE Medical 19% 0.70*

Surgical 191% 0.88*

Upper GI bleed Medical 151% 0.89

Surgical 135% 0.78

Pneumonia Medical 254% 0.37

Surgical 129% 0.72

Sepsis Medical 195% 0.88*

Surgical 1172% 0.72*

Shock Medical 238% 0.1

Surgical 116% 0.6

UTI Medical 153% 0.90*

Surgical 1146% 0.90*

Phys/Met derangement Surgical 11,224% 0.94*

Pulmonary failure Surgical 1296% 0.87*

Wound infections Surgical 1134% 0.97*

Mortality Medical 237% 0.96*

Surgical � 0.05

*P � 0.05.
†Model R2 refers to the autoregression models to determine statistical significance

of outcome rate change over the course of time.
R2 values in italics are not significant.

TABLE 4. Change in Outcome Rate Explained by Change
in Nursing

Outcome
FTEs

Model R2
Hours Worked

Model R2
Skill Mix
Model R2

Medical ALOS 0.93 0.95 0.97

Surgical ALOS 0.86 0.89 0.96

Medical CNS complications 0.80 0.83 0.75

Surgical CNS complications 0.70 0.72 0.62

Medical decubitus ulcers 0.53 0.53 0.73

Surgical decubitus ulcers 0.72 0.73 0.86

Medical DVT/PE 0.25 0.26 0.47

Surgical DVT/PE 0.82 0.83 0.91

Medical UGI Bleed 0.30 0.31 0.50

Surgical UGI Bleed 0.10 0.10 0.21

Medical pneumonia 0.23 0.24 0.11

Surgical pneumonia 0.02 0.01 0.06

Medical sepsis 0.77 0.76 0.56

Surgical sepsis 0.83 0.86 0.82

Medical shock 0.41 0.45 0.41

Surgical shock 0.01 0.01 0.09

Medical UTI 0.37 0.37 0.58

Surgical UTI 0.53 0.54 0.73

Surgical Phys/Met
derangement

0.89 0.91 0.87

Surgical pulmonary failure 0.70 0.71 0.84

Surgical wound infections 0.80 0.82 0.96

Medical mortality 0.01 0.01 0.03

Surgical mortality 0.37 0.38 0.50

Model R2 refers to the autoregression models to determine how much of the change
in outcome rate may be the result of change in nursing workforce characteristics. R2

values for nursing variables are similar due to high correlation among the nursing
variables.

R2 values in regular font indicate significance at P � 0.05; R2 values in italic font
indicate relationships that are not significant.
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mix of RNs. The increase in skill mix was not large enough
to overcome the decrease in FTEs and hours worked nor to
compensate for the additional burden a decreasing length of
stay poses on nursing staff. During the same time period, the
cost effectiveness and process efficiency focus of reengineer-
ing resulted in a 20% decrease in overall ALOS and many
clinical outcome rates increased, whereas mortality decreased
or remained stable. The statistical relationships between
changes in nursing and outcomes suggest that increased
frequency of adverse patient outcomes was associated with
decreases in the number of FTEs and nursing hours. These
findings suggest that the introduction of NZ’s health care
reengineering policies significantly influenced the frequency
of adverse outcomes among hospitalized patients with the
effect occurring at the same time the nursing workforce
decreased in size.

Reengineering has been shown to increase the demands
on nurses’ time by increasing workloads without providing
new time and work-saving approaches and technologies.24

Results of this study add to the body of evidence concerning
the relationship between increases in nursing workloads and
increases in adverse patient outcomes. The cost control and
efficiency focus of hospital reengineering efforts often lead to
declines in patients’ lengths of stay and numbers of nurses,
both of which were seen in NZ after 1993. The decline in
ALOS after reengineering in NZ can be explained by the
implementation of a DRG-based budgeting system designed
to decrease the cost of care by decreasing lengths of stay.
Declining ALOS increases the number of acute versus non-
acute patient days, which increases nursing workload as
overall patient acuity increases. At the same time, the decline
in the number of nurses increases the number of patients per
nurse. Lower staffing levels caused by reengineering and the
associated increased nursing workload can lead to hurried,
delayed, omitted, fragmented, or erroneous care.25–27 Inade-
quate nurse staffing precipitates errors, reduces opportunities
to detect errors before they occur, and increases miscommu-
nications between staff.28 The increased workload forces
nurses to prioritize their interactions with patients, poten-
tially causing them to omit important monitoring and
clinical interventions that prevent adverse outcomes.27,29

Increases in adverse clinical outcomes and declines in
mortality seem counterintuitive. In fact, there are several
possible explanations for how the changes in the nursing
workforce could be associated with stable and even improved
hospital mortality rates. First, work prioritization may have
led nurses to concentrate on lifesaving interventions rather
than focus on clinical surveillance activities aimed at averting
adverse clinical outcomes. Second, the shorter inpatient
lengths of stay may have shifted patient deaths to settings
outside the hospital such as long term care or the patient’s
home. Third, other lifesaving interventions such as new
technology, medications, or other improvements in hospital
procedures may have improved mortality rates from 1989 to
2000. Fourth, the aggregated analysis of yearly mortality
rates for all NZ public hospitals may have smoothed the
overall rate, failing to reflect what might be improvements in
some facilities and concentrations of patient deaths in others.

There is evidence, though not yet conclusive, that nurse
staffing is associated with mortality; still, many factors influ-
ence hospital mortality.12,30

Two findings are inconsistent with those of other stud-
ies that analyzed nursing’s influence on patient outcomes.
The first has to do with the number of outcomes found to be
sensitive to nursing. The nurse sensitive outcomes analyzed in
this study were developed and tested by Needleman et al11 in a
cross-sectional study using U.S. hospital data. These investiga-
tors found 5 of the 11 associated with nurse staffing in
medical and surgical populations while this longitudinal
study found 3 were sensitive among medical patients and 8
were sensitive among surgical patients, suggesting more of
the outcomes may be sensitive to nursing. The second incon-
sistent finding was that in this study adverse patient outcomes
increased as skill mix increased whereas others have found
adverse outcomes decreased when skill mix increased,11,31,32

suggesting that in nurse work environments characterized by
heavy workloads, overextended or absent nursing leadership,
and poor morale, quality of patient care may not necessarily
benefit from a richer skill mix.

Although NZ’s databases of nurses and patient dis-
charges offer unusually comprehensive and clean data for a
large scale longitudinal study, there were still methodological
limitations and interpretative problems attributable to both
datasets that others conducting studies using administrative
data have also identified.7,11,33 In the NMDS data, secondary
diagnosis codes do not specify whether a diagnosis was
present on admission so despite the algorithms intent to
identify only hospital-acquired adverse outcomes, some di-
agnoses may have been present on admission. An increasing
numbers of secondary diagnoses codes recorded with each
discharge over time increase the likelihood that an adverse
outcome may be identified. This limitation was addressed by
counting only the discharges with outcome-qualifying ICD
codes in the first 3 secondary diagnosis spaces of the dis-
charge abstract.

Methodological limitations with the nursing workforce
data arose due to missing data and the inability to differen-
tiate inpatient and outpatient hospital nurses. Others have
developed models to account for the percentage of outpatient
nurses in samples of inpatient and outpatient nurses. One
group allocated staff based on inpatient to outpatient gross
revenue.8 Another group found that method substantially
underestimated inpatient staffing and developed their own
model based on hospitals’ outpatient revenue share.11 Reve-
nue data were not available for the NZ discharges. Several
models were constructed to determine how the inclusion of
outpatient nurses in the sample would influence results. The
only scenario that affected the relationship between nursing
and outcomes was one in which outpatient nurse staffing
dramatically decreases over the study years while smoothing
the year to year variation in inpatient nurse hours and FTEs.
A dramatic rise in the number of outpatient encounters (from
80,000 cases to more than 160,000 from 1993 to 2000) and
evidence from the Ministry of Health that outpatient nurse
staffing did not fluctuate dramatically with the changes in
volume do not support the occurrence of this scenario (per-
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sonal communication with Frances Hughes, RN, MA, DN,
NZ Ministry of Health Chief Nursing Advisor, March 2005).
Therefore, eliminating an arbitrary number of outpatient
nurses would only decrease the numbers of sample nurses,
thereby strengthening what are already strong and statistically
significant relationships. The decision to eliminate EN em-
ployment in hospitals also undoubtedly masks how much of
the overall decline in the number of ENs was attributable to
reengineering.

Policy Implications
The study provides insight into unintended conse-

quences of health care reengineering and market approaches
in health care along with the importance of ongoing quality
management during organizational change. Secondly, it high-
lights the value of using administrative datasets to identify
potential systematic quality and safety problems within orga-
nizations particularly when other data are unavailable. Fi-
nally, it demonstrates that the current focus on patient safety
and quality of care may be best addressed through an invest-
ment in nursing.

The IOM reports, To Err Is Human: Building a Safer
Health System, Crossing the Quality Chasm: A New Health
System for the 21st Century, and Keeping Patients Safe:
Transforming the Work Environment of Nurses, raised the dis-
cussion about quality to the top of the health care agenda.34–36

The findings from this study contribute to the continually
growing body of evidence that nurses are integral in the
delivery of safe patient care and that tinkering with nursing
FTEs and hours without a monitoring mechanism may lead to
significant quality problems.
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