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I am  a  registered nurse  with 40 years nursing experience, and  am  currently em ployed a s  
P ro fesso r of Nursing and D ean in the School of Nursing and  Midwifery a t Edith Cow an University, 
Perth  W estern  Australia. I have over 15 y ea rs’ experience In sen ior executive roles, primarily a s  
Executive Director of Nursing S ervices a t Sir C harles G alrdner Hospital (SCGH) and  w as  acting 
W estern  Australian Chief Nursing Officer, D epartm ent of H ealth for six m onths prior to  my 
appointm ent a t Edith Cowan University.

During my tenure  a s  the  Executive Director of Nursing S erv ices, I w as  Instrum ental in making 
SCGH a  “M agnet” designated  hospital. M agnet designation  is a  highly coveted international 
aw ard that reco g n ises  hospitals that delivery high quality ca re  to  patien ts through focusing on a 
positive practice environm ent for nu rses. Positive practice environm ents influence n u rses ' 
abilities to p ractise  professionally and therefore provide safe , high quality care. T here  a re  a 
num ber of essen tia l e lem ents of a positive practice environm ent including having an  ad eq u a te  
num bers of n u rses  to provide ca re  and Investing In a  highly qualified nurse workforce.

B ased  on my M agnet and leadership  experience, I have developed  research  In terests th a t focus 
on investigating th e  relationships betw een nursing workforce, patient ou tcom es and  quality care. 
T h ese  in te rests have led m e to publish several p ee r  review ed p ap e rs  on the m atter, two of which I 
am  submitting to the  Health and A m bulance S ervice C om m ittee in support of the  nurse-to-patient 
ratios legislation in Q ueensland.

The first paper, "The critical role o f nurses to the successful implem entation o f the National Safety  
and Quality Health Service Standards" published In th e  Australia Health Review In 2013, 
e s tab lish es  the significant role n u rses  have in achieving com pliance with the National Safety and  
Quality Health Service S tandards. The s ta n d a rd s  w ere developed  by the Australian Council on 
H ealthcare S tan d a rd s and have been  en d o rsed  for im plem entation by the Australian Health 
Ministers. The s tan d ard s  form the  basis for health  service accreditation and  are  th e  leading driver 
of quality and safe ty  in healthcare perform ance.

N urses play a  significant role in the successfu l Im plem entation of the  National S afety  and  Quality 
Health Service S tan d a rd s and therefore patient safety. Nine of the ten  s tan d ard s  primarily require 
practice ch an g e  a t the  ward level w here n u rses  a re  the  prim ary careg ivers 24 hours per day. A 
num ber of the  s tan d ard s  a re  identified a s  nurse-sensltlve ou tcom es, which m ean s the  quality of 
patient ou tcom es achieved are influenced by nursing inputs such  a s  staffing num bers, skill mix 
and  practice environm ent. R esearch  outlined In the  pap e r h a s  es tab lished  m ore nursing hours per 
patient per day com bined with higher num bers of reg istered  n u rses  and an  optimal practice 
environm ent Is asso c ia ted  with Improved patient ou tcom es an d  Increased hospital efficiency.

The contribution of nursing In the delivery of sa fe , high quality hea lthcare  peaks w hen th e re  Is a 
sufficient supply of appropriately skilled direct ca re  n u rses  to m eet th e  patient requirem ents.
Direct ca re  n u rses  a re  th o se  who provide clinical ca re  directly a t the  beside. Policy directions 
supporting health serv ices to be m ore accoun tab le  for im plem enting safe  nurse staffing levels will 
m ore than  likely lead  to im provem ents In patient safety and  the  quality of patient outcom es. The 
Q ueensland  G overnm ent’s resolution to legislate and  regulate  nurse-to-patient ratios in c reases
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the  likelihood of safe staffing levels being ad h e red  to and Australian Council on H ealthcare 
S tan d a rd s accreditation being achieved in Hospital and Health Services.

The seco n d  paper. 'The economic benefits o f Increased levels o f nursing care in the hospita l 
setting" published  in the  Journal of A dvanced Nursing in 2013, refers to a  longitudinal study  
investigating the econom ic im pact of increased  nursing hours of care on health ou tcom es in adult 
teach ing  hospitals in Perth, W estern  Australia. A key finding from this study w as tha t In c rea ses  in 
nursing hours per patient per day w ere cost-effective w hen com pared with threshold interventions 
com m only accep ted  in Australia. This outcom e w as determ ined by com paring the  reduction in 
ad v e rse  even ts and asso c ia ted  cos ts  per life year gain before and  after the inc rease  in nursing 
hours.

Por exam ple, the study determ ined that inc reased  nursing hours resulted in 1088 life y ea rs  gained 
based  on reductions in the  num ber of ‘failure to  re sc u e ’ (death of a  patient after a  trea tab le  
com plication has occurred) ad v e rse  events. The cost per life year gained  w as $8,907, which 
when com pared  to the cost-effective threshold  in Australia of $30-60,000 per life y ear gained  Is 
efficient.

This study streng thens the  econom ic c a se  for investing in staffing m ethodologies tha t prom ote 
sufficient nursing hours and skill mix b ased  on the  efficiencies gained from reductions in the  
num ber of p reventab le ad v e rse  events experienced  by patients. Investing in m ore nursing hours 
with a  richer skill mix m ay involve cos ts  upfront however, the long-term benefits for pa tien ts  and 
health serv ices a re  undeniable. There is m uch to b e  gained from legislating and regulating nurse- 
to-patient ratios in Q ueensland.

Yours sincerely.

P ro fesso ^  BiSTwigg 
Dean
School of Nursing and  Midwifery 
Edith Cow an University
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The critical role o f nurses to the successful implementation  
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D ia n e  E. Tw igg^'^ ''^  RN, RM, PhD , Professor, H ead  of School, R esearch C onsu ltan t 
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Abstract. The N ational Safety and Quality H ealth Service Standards requires health service com pliance by  2013 and 
covers several areas including governance arrangem ents, partnerships w ith consum ers and eight key clinical processes. 
N urses in A ustralia comprise 62%  o f  the hospital w orkforce, are the largest com ponent and hence play  a  critical role in 
meeting these standards and im proving the quality o f  patient care. Several o f  the standards are influenced by nursing 
interventions, w hich incorporate any direct-care treatm ent that the nurse perform s for a patient that m ay be nurse o r physician 
initiated. The ability for nurses to undertake these interventions is influenced by  the hours o f  care available, the skill mix o f  the 
nursing w orkforce and the environm ent in w hich they practice. Taking into consideration the predicted nursing shortages, 
the challenge to successfully im plem ent the N ational Safety and Quality H ealth Service Standards w ill be great. This paper 
examines the role o f  nursing in  the delivery o f  the N ational Standards, analyses the evidence w ith regard to  nursing-sensitive 
outcom es and discusses the im plications for health service decision makers and policy.

W hat is know n about the topic? The N ational Safety and Quality H ealth Service Standards have been endorsed for 
im plem entation by the A ustralian H ealth M inisters. Com pliance w ith the National Safety and Quality H ealth Service 
Standards is required by H ealth Services in 2013. N m ^es p lay  a critical role in providing high-quality patient care and 
m eeting accreditation standards. A  decline in nursing standards is associated w ith inadequate staffing levels and skill mix 
and a  lack o f  effective leadership and results in an increase in patient mortality.
W hat does this paper add? The role o f  nurses in achieving compliance w ith the standards is discussed. W e demonstrate 
that the capacity for nurses to  undertake interventions is influenced by  prevailing w orkforce characteristics. Significant 
nursing shortages have been identified as possible challenges to successfully im plem enting the N ational Safety and Quality 
H ealth Service Standards.
W hat are the im plications for practitioners? Practitioners need to review nursing hours o f  care, skill m ix and the practice 
environm ent as part o fthe  actions required to achieve the N ational Quality and Safety Standards. T he A ustralian Comm ission 
on Safety and Quality in H ealth Care has the opportunity to take the lead by including such indicators in the m easurem ent o f  
hospital performance.

R eceived 3 D ecem ber 2012, accepted 19 M ay 2013, published online 21 A ugust 2013

Introduction

Health service accreditation has becom e a leading driver o f  
quality and safety in the healthcare sector as a m eans o f  m oni
toring and prom oting healthcare perform ance against optimal 
standards.' H owever, due to a lack o f  evidence, the capacity o f  
accreditation to provide high-quality and safe patient care is 
contested.^

In the A ustralian context, a  critical com ponent o f  the Health 
Services Safety and Quality A ccreditation Schem e is the National

Joum al com pilation ©  A H H A  2013

Safety and Quality Health Service Standards. These standards 
were approved by Australian Health M inisters in September 
2011 and require Health Service com pliance by 2013. The 
standards cover several areas including govem ance arrange
ments, partnerships w ith consum ers and eight key clinical pro
cesses.^ A lthough the Standards do no t link specifically to the 
contribution o f  any particular health discipline, there is no 
denying the fact that nurses com prise around 62%  o f the Aus
tralian hospital clinical workforce.'’ A s a consequence, it is likely
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that they will p lay a critical role in m eeting these standards and 
im proving the quality o f  care. Im portantly, several o f  the stan
dards are nursing-sensitive, that is, the standards are sensitive to 
nursing care and care delivered collaboratively with other clin
icians.'"' The capacity for nurses to undertake interventions and 
provide quality care is influenced by  the hours o f  care available, 
the skill m ix o f  the nursing workforce (that is, the proportion o f  
the hours o f  care provided by  registered nurses) and the envi
ronm ent in w hich they practice. These characteristics are asso
ciated w ith changes in the rates o f  adverse events,^® G iven the 
predicted extensive shortage o f  nurses^ there w ill be great chal
lenges to the successful im plem entation o f  the N ational Safety 
and Quality H ealth Service Standards. This paper exam ines the 
role o f  nursing in the delivery o fthe  N ational Standards, analyses 
the evidence w ith regard to nursing-sensitive outcom es, espe
cially those also identified as a standard in the N ational Safety 
and Q uality Health Service Standards, and discusses the im plica
tions for health service policy and decision makers.

N ational Safety and Q uality Health Service Standards

The N ational Safety and Quality H ealth Service Standards were 
developed w ith the goal o f  protecting the public from harm 
and im proving the overall quality o f  health care.^ The first two 
standards provide an overarching govem ance fram ew ork and 
recognise the im portance o f  engagem ent w ith consumers. The 
rem aining eight standards focus on specific clinical outcom es 
and take a system s approach to the prevention o f  adverse events 
and include;

‘preventing and controlling healthcare associated infections, 
m edication safety, patient identification and procedure 
matching, clinical handover, blood and blood products, 
preventing and managing pressure injuries, recognising and 
responding to clinical deterioration in acute health care and 
preventing falls and harm from falls.’  ̂ (p.3)

Each standard has criteria identifying key components o f  the 
Standard and then identified actions designed to achieve the 
Standard. For example, the Preventing Falls and Harm  from Falls 
standard identifies criteria around govem ance, risk assessment, 
introduction o f  prevention strategies and engagem ent o f  consu
m ers by  identification o f  the risks and prevention strategies. 
R equired actions are then identified such as appropriate policies 
and data monitoring, provision o f  appropriate equipm ent, utilisa
tion o f  best-practice risk-assessm ent tools to comprehensively 
assess risk, im plem entation o f  prevention and harm minim isation 
care plan  and care plan developm ent w ith the patient and carers.^ 
These Standards have becom e a part o f  the process o f  accredi
tation fo r health services and are an im portant barom eter fo r the 
quality o f  healthcare that w ill be provided in this country.

Role o f nurses and nursing in patient safety

Several sem inal reports that have recently emanated from  the 
U nited States have begun to articulate the im portance o f  nurses 
and nursing care in patient safety. One o f  the first and arguably 
m ost significant was published by the USA  Agency for H ealth
care Research and Quality, titled K eeping Patients Safe: Trans
fo rm in g  the Work Environm ent o f  N urses}^  It identified several 
threats to  patient safety, including inadequate training and

insufficient supervision, inadequate workforce deploym ent, poor 
w ork and equipm ent design, poorly stm ctured operations and 
inadequate and poorly m aintained equipment. M ore importantly, 
the report identified that nurses, as the largest com ponent o f  the 
workforce, play a  central role in patient safety as they provide the 
m ost direct care, observe for clinical changes and initiate rescue 
activities, and coordinate and integrate care services from mul
tiple providers. The im portance o f  nurses to patient safety is 
further highlighted in data from the Joint Comm ission on the 
A ccreditation o f  Healthcare Organisations database on sentinel 
events.'^  N ineteen percent o f  total errors reported over a 7-year 
period, 1995—2002, identified nurse staffing levels as a causal 
factor. O ther factors included inadequate staff orientation and 
training and a  breakdow n in communication.

Im portant though these reports are, they do not explicitly 
articulate the role that nurses p lay in patient safety. However, over 
the past decade there has been a  growing body o f  national and 
intem ational research that is doing so, There is now  increasing 
acceptance that several nursing-sensitive outcom es get to  the 
essence o f  how  nurses im pact patients’ safety and health status. 
K nown variously as nursing-sensitive patient outcomes, or 
nursing/nurse-sensitive outcom es, these are outcomes that, as 
m entioned earlier, are influenced by  care provided by  nurses 
and other clinicians.^ N uising-sensitive outcom es were first 
developed by  N eedlem an, Buerhaus, M attke, Stewart and Zele- 
v insky,' '  w ho developed cohorts o f  patients using a combination 
o f  Intem ational Classification o f  Diseases-9 codes, diagnosis- 
related groups and m ajor diagnostic categories, presence o f  a 
surgical procedure and age. Each algorithm  specified an inclusion 
and exclusion criterion that w as specific to the adverse outcome, 
identifying only patients w ho experienced a traly  preventable 
adverse outcome rather than one associated w ith the disease 
process. For example, the deep vein thrombosis (DVT)/pulmo- 
nary embolism (PE) algorithm  specified that discharge records 
w ith a secondary diagnosis o f  DVT or PE qualified as a  nursing- 
sensitive patient outcom e; however, discharge records w ith a 
prim ary diagnosis o f  D V T or PE  did not qualify. The specific 
nursing-sensitive outcom es developed were central nervous sys
tem  complications, DVT or PE, decubitus ulcer (pressure inju
ries), gastrointestinal bleeding, sepsis, shock o r cardiac arrest, 
urinary tract infection, failure to rescue, physiologic o r metabolic 
derangement, pneum onia, pulm onary failure, w ound infections, 
mortality and length o f  stay (Table 1).

M ultiple studies have now  used some or all o f  these outcome 
measures to exam ine the im pact that nursing staff numbers 
(related to the hours o f  care patients receive) and mix (proportion 
o f  care provided by registered nurses) have on patient outcomes, 
resulting in their intem ational acceptance as reliable m easures o f 
nursing-sensitive o u t c o m e s . T h e s e  outcom e measures have 
also been used in A ustralia.’’’^’’ ' Consistently the results are the 
same -  the more hours o f  care patients receive the better their 
outcomes. H igher nursing hours is associated w ith low er pres- 
sure-ulcer rates, m edication errors, injuries, falls and length o f 
stay ,' M ore importantly, when registered nurses provide this 
care, patient outcom es are even better^' w ith a 3 —12% reduction 
in adverse outcom es w ith higher registered nurse staffing levels ‘

A  review  o f  more than 100 peer-review ed papers supports an 
association betw een low er nurse staffing and poorer patient out
comes in hospitals.^^ Lower registered nurse staffing levels are
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T able 1. Nursing-sensitive patien t outcomes included in the study
Adapted from Needleman et al. ' ‘

Item Detail

Central nervous system 
complications 

Deep vein thrombosis/ 
pulmonary embolism 

Decubitus ulcer (pressure 
injury)

Ulcer/gastritis/gastrointestinal
bleeding

Pneumonia

Sepsis

Shock/cardiac arrest 

Urinary tract infection

Failure-to-rescue

Physiologic/metabolic
derangement^

Pulmonary failure'^ 
Surgical wound infection^

Mortality 
Length o f  stay

Complications such as confusion or delirium. Nurses intervene to create a supportive environment, such as 
structuring sleep pattcms.

Thromboses are frequently related to periods o f  immobility. Early and frequent mobilisation o f  patients is an 
important nursing activity.

Decubitus ulcers are caused by prolonged pressure on skin areas, usually due to immobility. Mobilisation and 
positioning o f  patients are central nursing activities.

In m ost cases, gastrointestinal ulcerations and bleeding are stress-related complications in hospital patients. Nureing 
plays a role in relieving psychological stress and detecting ulcers at an early stage.

Two key risk factors for hospital-acquired pneumonia are prolonged immobility, which leads to inadequate
ventilation o f  parts o f  the lungs, and inappropriate or failure to perform pulmonary hygienic techniques. Nursing 
care influences both risk factors.

Sepsis, defined as life-threatening and systemic infection, can result when a hospital-acquired infection is left untreated. 
The two m ost frequent hospital-acquired infections (urinary tract infection and pneumonia) are considered to be 
nursing-sensitive.

Both pulmonary failure and cardiac arrest are endpoints to a continuous deterioration in a patient’s status. Nurses 
play an important surveillance role.

Urinary tract infection is a frequent complication in hospitalised patients, particularly those with indwelling urinary 
catheters. Infection can result fiom inattention to sterile techniques when placing indwelling urinary catheters 
o r fhim  inadequate attention to time consuming toileting programs for incontinent patients.

Defined as mortality o f  patients who experienced a  hospital-acquired complication, studies have shown 
failure-to-rescue is related to hospital quality and nursing. The underlying rationale is that excellent care 
is more likely to prevent patients with complications from dying.

Imbalances in electrolytes and blood sugar levels are very common in hospital patients. Given the central role 
o f  nurses in patient monitoring and reporting abnormal laboratory values to the treating team, slight imbalances 
can be detected quickly and corrected in a timely manner in well staffed hospitals.

Both pulmonary failure and cardiac arrest are endpoints to a continuous deterioration in a patient’s status.
Because nurses are responsible for pre-operative preparation o f  patients, which includes skin cleansing and 

administration o f  antibiotics, surgical wound infections could be influenced by the quality o f  nursing care.
Several studies have related mortality to nurse staffing patterns in hospitals.
Nurses play an important role in discharge planning. They can ensure that patients are not discharged prematurely 

or kept in the hospital for too long thus exposing them to hospital acquired complications.

^Only evaluated in surgical patients.

associated w ith an increase in adverse events such as falls, urinary 
tract infections, pressure injuries, nosocom ial infections and 
failure-to- rescue.'^ However, increased failure to rescue, patient 
mortality, respiratory tract infections and decreased quality o f  
care have been significantly related to high nursing workloads.^°

A  comparative study conducted by Tw igg et found 
variations in nursing-sensitive outcom es associated w ith changes 
in  skill mix (proportion o f  registered nurse hours). By increasing 
registered nurse hours an associated decrease in  the rates o f  eight 
nursing-sensitive outcomes was identified. Patients in hospitals 
w ith an average skill mix o f  81.5—84.1%  experienced im prove
m ents in four or five nursing-sensitive outcom es. In  contrast to 
this the hospital w ith the highest skill mix o f  88.5%  did not have 
any improvem ents in nursing-sensitive outcom es. The authors 
suggested that for determining policy around nurse staffing 
levels, a  skill m ix o f  between 88 and 90%  w ould be  appropriate.

Studies have also linked the nursing w ork environm ent to 
im proved patient outcomes. A n em pow ering w ork environm ent 
was found to influence nurses’ ability to practise professionally 
and therefore provide safe quality care ."’’̂ '’ The hospital w ork 
environm ent has been found to influence m ortality when esti
mated separately and jo intly  w ith registered nurse staffing and 
a more educated w o rk fo rce .A u stra lian  w ork found that care 
deteriorated w hen nurses perceived an unsafe w ork environm ent

and where resources such as leadership and ancillary staff 
w ere lacking, resulting in tasks being left undone, especially 
the comforting and teaching tasks, and overtime increased.^ 
Strong evidence exists that w orkforce staffing and the design 
o f  workflow affect the num ber o f  errors and patient safety 
outcomes.^^

Role o f  nursing and nurses w ith  th e  N ational Safety  
and Q uality Health Service Standards

N urses can play a  significant role in patient safety and impor
tantly, in this country, to  the successful im plem entation o f  the 
N ational Safety and Quality H ealth Service Standards. W ith the 
exception o f  the G ovem ance standard, the rem aining nine N a
tional Safety and Quality Health Service Standards primarily 
require practice change at the w ard or un it level w here nurses are 
the prim ary caregivers 24 h per day, 7 days per week. Importantly, 
several o f  the N ational Safety and Quality H ealth Service Stan
dards also include nursing-sensitive outcom es and therefore 
successful im plem entation would be influenced by  the number, 
skill m ix and practice environm ent in which nurses work.

For example, the actions required to prevent and manage 
pressure injuries and prevent falls and harm  from falls are 
primarily nursing functions in acute care. The ability to utilise
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the screening tool to identify at-risk patients and implement 
best-practice plans to minim ise the risk and document these 
activities is influenced by  the num ber o f  nurses on the shift, the 
educational preparation o f  those nurses and their work environ
ment. I f  showering and other activities that enable inspection 
and m aintenance o f  skin integrity are routinely done by  non
qualified staff, then the tim e available to registered nurses to 
assess skin integrity is far less. Equally, i f  there are fewer nurses 
on duty then less tim e is available to educate the patient and 
carers about the risk o f  pressure injuries or falls and the plan 
developed to minim ise the risk, I f  the nursing w orkforce is 
inadequate then the incidence o f  pressure injuries and falls will 
increase. Similarly, for nurses to  m anage blood transfusions, 
adm inister m edications and accurately record in the patient 
clinical record adverse reactions to  b lood o r blood products or 
medications requires sufficient resources.

In addition, the N ational Safety and Quality Health Service 
Standard 9 recognises that unexpected death and cardiac arrest 
are often preceded by  observable abnorm al clinical changes.^ 
The early identification and actioning o f  patient deterioration 
reduces adverse events and m inim ises the interventions required 
to stabilise patients. N urses are critical to this process o f  early 
recognition and action in the w ard environment. W hen nurses 
do not have sufficient staffing num bers and expertise, early 
detection does not occur resulting in failure-to-rescue or inabil
ity to save a life follow ing a complication. Multiple studies 
identify increases in failure- to-rescue when nursing resources 
are inadequate.^’̂ ^^*

There have been several strategies aim ed at enhancing the 
surveillance role o f  nurses by  freeing tim e to  provide care. For 
example, introduction o f  the A ssistant in Nursing role in acute 
care in W estern A ustralia was undertaken to  complement the 
existing nursing workforce. By providing an unregulated worker 
to w ork alongside the nurse, m ore nursing resources are avail
able to the ward as other nurses are no longer called away from 
their duties to assist a  colleague w ith patients requiring high 
levels o f  physical care.^^ Several hospitals in Australia have 
now  adopted this initiative.^® A nother exam ple is the UK 
National H ealth Service Productive W ard initiative aim ed at 
im proving ward processes and environm ents to help nurses 
spend more tim e on patient care thereby im proving safety and 
efficiency.^’ However, Stafford hospital in the U K  found ev
idence that an unacceptable standard o f  nursing care was 
prevalent throughout the hospital w ith healthcare support w ork
ers (or A ssistants in N ursing) providing the m ost intimate and 
vital care to patients at their m ost vulnerable, In this instance 
neither the patients nor the public w ere provided adequate 
protection from those w ho w ere unfit to perform this role, 
contributing to high patient mortality,

M uch o f  the healthcare reform  is focussed on reducing 
hospital bed days (and cost) by  reducing length o f  stay, more 
community care and different m odels to manage chronic dis
eases.^ ‘ These changes have also increased jo b  opportunities for 
nurses especially in advanced practice roles^^ often rem oving 
them  from the ward environm ent. This ‘shift’ in staffing will 
exacerbate the current and projected w orkforce shortages, which 
will im pact negatively on the provision o f  care 24/7 at the 
bedside, w hich drives the prim ary need for a  hospital admission 
and care.^'^

Im pact o f  nursing w orkforce shortages
The im portance o f  nurses in the achievement o f  the N ational 
Safety and Quality H ealth Service Standards is clear but w ill not 
be w ithout challenges. There have been significant and prolonged 
shortages in the nursing workforce in this country and, unfortu
nately, recent evidence suggests this w ill continue. A  Health 
W orkforce A ustralia report^ identified a projected shortage o f  
20 079 nurses in 2016 increasing to 109 490 in 2025, Should 
A ustralia aim  to have less reliance on migration and achieve 
m edium  self-sufficiency in its nursing workforce, the shortage 
in 2025 w ould increase to 129 818 nurses. Nursing shortages 
have the potential to result in  less hours o f  care provided to 
patients by  a qualified (regulated) workforce, w hich will result in 
an increase in adverse events rather than the desired decrease 
resulting from im plem entation o f  the new  Standards. One exam
ple from Ontario, C anada found that m edical and surgical units 
w ith a low er proportion o f  regulated nursing staff (registered 
nurses or registered practical nurses) to unregulated staff had 
h igher rates o f  m edication errors and w ound infections.^^

Strategies are available to healthcare services to mitigate the 
im pacto fthe  nursing w orkforce shortages. The H ealth W orkforce 
A ustralia report^ suggests that i f  retention w ^  im proved by 
sustaining nurse exit rates at the 2% found during the Global 
Financial Crisis the total nursing workforce shortage w ould fall 
to 25 000 in 2025. This equals a reduction in projected shortages 
o f  over 100 000 nurses, a significant change. A  m ajor strategy 
available to im prove nurse retention is im proving the practice 
environm ent in w hich nurses work, which is more effective than 
increasing recruitm ent or salaries.^^ Naude and McCabe^^ found 
that several factors motivated nurses to rem ain in a hospital. 
Supportive or friendly staff, supportive or effective m anagem ent 
and a good physical environm ent w ith adequate equipm ent 
im proved jo b  satisfaction and enhanced retention. These factors 
relating to the w ork environm ent were critical in nurses’ decisions 
about w hether o r not they stayed at that h o s p i ta l ,C la rk e  and 
A iken also found that health services that m anaged staffing 
effectively, invested in nursing education and im plemented 
strategies to create positive w ork environments had more 
satisfied nurses.^® Effectively managing nurse stafting, nurse 
education and the practice environm ent provide three options to 
im prove nurse retention and minim ise the risk o f  adverse events 
for patients.*

The nurse’s role in surveillance and rescue o f  patients firom 
harm  in the goal o f  reducing preventable adverse evente can only 
be realised i f  there are sufficient nurses to provide appropriate 
care. The US leads in this regard as policies are being put in 
place to im prove patient safety by reporting nurse staffing, skill 
m ix and patient outcom es. A t least 14 states in the US have 
enacted m andated nurse staffing in some form^^ by  requiring 
hospitals to  be accountable for im plem enting nurse staffing 
plans w ith input from  direct care nurses, legislating or regulating 
to m andate specific nurse-to-patient ratios or requiring facilities 
to release staffing levels to the public and/or a  regulatory body.^^ 
In A ustralia, no such policies have been put in place. There is 
opportunity for the A ustralian Comm ission on Safety and Quality 
in H ealth Care to take the lead in this regard and include nursing 
hours o f  care, skill mix and m easures o f  the practice environm ent 
as valuable indicators by  w hich hospital perform ance could be 
assessed. Studies have show n that a higher registered nurse
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staffing level or more nurse hours per patient day have the 
potential to  reduce hospital costs'^® through im proved patient 
outcom es, such as decreased rates o f  pressure ulcers, urinary 
tract infections and length o f  stay.'*' Tw o Australian studies also 
identified a reduction in failure-to-rescue, surgical wound infec
tion, pulm onary failure, ulcer, gastritis, upper gastrointestinal 
bleed and cardiac arrest as a result o f  increased nursing hours o f  
care .'7.42

Conclusion

Strategies focussed on integration o f  the quality and safety 
agenda, nurse staffing and the practice environment have the 
potential to m ake significant inroads into the reduction in 
adverse events. There are several strategies that can be imple
mented, such as the addition o f  support roles that w ill improve 
productivity and free up tim e to provide more care and increasing 
nurse retention to  increase w orkforce capacity. These strategies 
coupled w ith the initiatives being progressed through the 
N ational Safety and Quality Health Service Standards provide 
a real opportunity to  reduce adverse events and im prove the 
quality o f  care in the A ustralian healthcare system. A ny strategy 
that w ill ensure patients are kept safe and adverse events are 
reduced will ultim ately also im pact on efficiencies in the health
care system, providing further benefits.
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Abstract
Aim. T o  assess the econom ic im pact o f increased nursing hours o f care on health  
outcom es in adu lt teaching hospitals in Perth , W estern A ustralia.
B ackground. A dvancing technology and increased availability of treatm ent 
interventions are  increasing dem and for health  care w hile the dow ntu rn  in  w orld 
econom ies has increased dem and for g reater efficiency. N urse m anagers m ust 
balance nurse staffing to  optim ize care and provide efficiencies.
D esign. This longitudinal study involved the retrospective analysis o f a  coho rt of 
m ulti-day stay patients adm itted  to  adu lt teaching hospitals.
M ethods. H ospital m orbidity  and staffing data from  Septem ber 2000 until June 
2004 , obtained in 2010 from  a previous study, w ere used to  analyse nursing- 
sensitive outcom es pre- and post-im plem entation  o f the N urse H ours per Patient 
D ay staffing m ethod, w hich rem ains in place today. The cost o f the intervention 
com prised increased nursing hours follow ing im plem entation o f the staffing 
m ethod.
Results. The num ber o f nursing-sensitive outcom es w as 1357 less th an  expected 
post-im plem entation and included 155 fewer ‘failure to  rescue’ events. T he 1202 
o ther nursing-sensitive outcom es prevented w ere ‘surgical w ound infection’, 
‘pu lm onary  failure’, ‘ulcer, gastritis’, ‘upper gastrointestinal bleed’, and ‘cardiac 
arrest’. One outcom e, pneum onia, show ed an increase o f 493. Analysis o f life 
years gained w as based on the failure to  rescue events prevented and the to ta l life 
years gained w as 1088. The cost per life year gained w as AUD$8907.
Conclusion. The im plem entation o f  the N urse H ours per Patient D ay staffing 
m ethod w as cost-effective w hen com pared w ith  thresholds of interventions 
com m only accepted in A ustralia.

Keywords: cost-effectiveness, health  policy, healthcare quality, nurses, patien t 
outcom es, staffing
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Introduction

T his article discusses the econom ic benefits o f  increased 
levels of nursing care and reports the findings o f a study 
th a t assessed the cost-effectiveness o f increased nursing care 
on  health  outcom es. It builds on previous analysis (Twigg 
e t a l  2011 , 2012) by exam ining the cost-effectiveness of 
the staffing m ethod and by ‘incorporating  a m ore com plex 
individual m easure of pa tien t risk aggregated by hosp ita l’ 
(Twigg e ta l .  2011). T o date an econom ic evaluation has 
n o t been undertaken in an A ustralian setting.

B ackground

T he recent dow ntu rn  in  w orld  econom ies has increased 
pressure on  public and private health  services to  increase 
efficiency in a n  environm ent w here advancing technology 
and increased availability o f trea tm en t interventions are 
increasing the dem and for health  care. Seventy-two percent 
o f the recurren t cost per ‘case-m ix-adjusted’ separation  is 
staff related (m edical and non-m edical labour) (A ustralian 
Institu te fo r H ealth  8c W elfare 2010) and as nursing is the 
largest w orkforce in  health , nurse m anagers are increasingly 
forced to  m ake difficult decisions. N urse m anagers m ust 
decide the num ber and m ix  o f  nursing staff needed to  opti
mize safe p a tien t care w ith in  the lim itations o f budgetary 
constraints (Twigg 8c Duffield 2009). In a recent report, 
the A ustralian N ursing Federation  (2009) observed th a t 
excessive w ork loads are com m on in the A ustralian  health 
care setting. N ursing  w ork loads and patien t outcom es are 
inextricably linked (Aiken et al. 2002). Simply put; ‘If there 
are no t enough nurses, the w orkload for each nurse is 
increased’ (A ustralian N ursing Federation 2009). Inade
quate  time reduces nurses’ ability  to  deliver adequate 
patien t care and forces nurses to  leave w ork  undone w hich 
directly has an im pact on patien t outcom es (Kalisch 2006, 
Duffield et al. 2011).

H igher nurse staffing levels and a richer skill m ix [a 
higher p roportion  o f registered nurse (RN) hours] have 
been linked w ith  im proved patien t outcom es in  m any stud
ies (Aiken e t al. 2003 , 2002 , b, R afferty e t al. 2007 , T ou 
rangeau et al. 2007 , K ane et al. 2007). Fifteen states and 
one district in the USA have enacted regulations or legisla
tion  aim ed a t im proving nurse staffing. C alifornia w as the 
first state to  do  so in 1999 and num erous studies abou t the 
im pact o f these changes have been undertaken  (D onaldson 
$C Shapiro 2010). A synthesis o f these studies found th a t 
the nurse-to-patient ra tio  fell and the nursing hours 
per patient day increased. H ow ever, the au thors did no t 
establish any significant im pact on  patien t safety indicators

(D onaldson &  Shapiro 2010) a lthough  they noted  tha t 
adverse outcom es did n o t increase despite the case-mix 
index suggesting a sicker pa tien t group . O n  the o ther hand, 
A iken et a l  (2010) found the m andated  ratios in C alifornia 
w ere associated w ith  low er m ortality  w hen com pared w ith 
tw o states (Pennsylvania and N ew  Jersey) w ithou t legisla
tion. The continuous (24 hour 7 days a week) surveillance 
provided by R N s is key to  early detection and p rom p t in ter
vention fo r deteriorating  patien ts (Aiken et al. 2002 , b, 
E stabrooks e t al. 2005). N urses also have the capacity 
to  proactively m inim ize adverse events and subsequent 
negative patien t outcom es (Aiken e t a l  2003). This 
function , how ever, depends on  adequate nurse staffing 
levels in term s of both  the volum e o f  nursing and the mix 
o f nurses (Aiken e t al. 2003, N eedlem an e t al. 2011).

T w o A ustralian  studies found sim ilar results (Duffield 
e t al. 2011 , Twigg e t al. 2011). T he first study, undertaken  
in  N ew  South W ales found a higher p ropo rtion  o f R N s was 
associated w ith  a statistically significant decrease in pres
sure ulcers, gastro in testinal bleeding, sepsis, shock, physio
logic/m etabolic derangem ent, pu lm onary  failure, and failure 
to  rescue (Duffield e ta l .  2011). T he sam e study found 
increased rates o f deep vein throm bosis w ith im proved skill 
m ix (Duffield et al. 2011). T he second study, undertaken  in 
W estern  A ustralia (WA) over 4 years, evaluated im plem en
ta tio n  o f the N urse H ours  per Patient D ay (N HPPD ) staff
ing m ethod (Twigg e t al. 2011). Twigg et a l  (2011) found 
decreased rates o f nine nursing-sensitive outcom es (NSOs), 
including m ortality , a t hospital level and  significant 
decreased rates o f five N SO s a t w ard  level, follow ing im ple
m entation  o f  N H PPD .

T his research evidence has p u t hospitals on  notice to  
im plem ent appropriate  nurse staffing levels and a better skill 
m ix (Clarke 8c Aiken 2006) as illustrated by the m andated  
staffing changes described previously. H ow ever, budgetary 
constrain ts and the labour m arket often lim it the ability  of 
hospitals to  im plem ent higher levels o f nurse staffing and 
adm inistrato rs have expressed concerns ab o u t the cost 
im plications (N eedlem an 8c Buerhaus 2003). In response, 
several papers m odelled the potential im pact o f  fewer o r 
additional nursing hours, given the association w ith  NSOs. 
M any have argued th a t significant financial savings are to  be 
gained by im proving nurse-to-patient ratios (R othberg e t al. 
2005 , N eedlem an e t al. 2006 , N ew bold 2008). N eedlem an 
e t al. (2006) used data  from  the landm ark 2002  study of 
799 hospitals to  argue the econom ic and social case for 
increasing nurse staffing levels. They found im proving the 
R N  m ix (higher p ropo rtion  o f R N  hours) to  the 75th  per
centile w hile m aintain ing the to ta l hours o f care resulted in 
significant cost savings via reductions in length o f stay and/
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o r adverse outcom es. A lthough increasing to ta l hours of 
care {RNs and licensed practical nurses) to  the 75 th  percen
tile produced a larger reduction  in  length o f stay, im prove
m ents in  adverse outcom es were no t so great and did not 
offset the increased hours o f care. N eedlem an e t al. (2006) 
estim ated 6700 inpatien t deaths could be avoided by 
increasing nursing staffing, m ostly by a richer R N  mix.

N ew bold (2008) used p roduction  theory  techniques to  sug
gest staffing profiles th a t m axim ized patien t outcom es and 
m inim ized costs. R einterpreting  A iken et a l.’s (2003) data , 
N ew bold  (2008) suggested increasing the num ber o f graduate 
R N s as a percentage o f the w orkforce w as the m ost cost- 
effective way to  im prove p a tien t outcom es. T hungjaroenkul 
e t al. (2007) found th a t the p ropo rtion  o f R N s (skill mix) 
w as inversely related to  costs. M ore recently, W eiss e t al. 
(2011) found th a t units w ith  higher R N  non-overtim e staffing 
had low er odds o f readm ission. T heir projected  to ta l savings 
w as $409-59 per hospitalized patien t per standard  deviation 
increase in R N  non-overtim e staffing. For the 16 units stud
ied, this represented U S $ ll-6 4  m illion to ta l savings.

Staffing a t the nurse-to -patien t level has also been exam 
ined from  the con tex t o f a pa tien t safety intervention 
(Rothberg e t al. 2005). R othberg  et al. estim ated th a t 
decreasing the patient-to-nurse ratio  from  8:1-4:1  w ould 
reduce patien t m ortality  and cost U S$136,000 per life 
saved. This cost com pares favourably to , for example, 
throm bolytic therapy in  acu te  m yocardial infarction a t US 
$182,000 per life saved (C atillo e ta l .  1997 cited in R oth
berg et al. 2005) o r rou tine cervical cancer screening a t US 
$432,000 per life saved (C harny e t al. 1987 cited in R oth
berg et al. 2005). This is supported  by ano ther study (Dali 
e t al. 2009) th a t found the econom ic value o f each add i
tional full tim e R N  ranged  from  U S$58,100 to  US$62,500 
because o f an  associated reduction  in  nosocom ial com plica
tions and therefore reduced m edical costs. These analyses 
(R othberg e t al. 2005 , N eedlem an et al. 2006 , D ali e t al. 
2009 , Weiss et al. 2011) indicate there is also an economic 
argum ent to  im prove nurse staffing.

The study 

A im s

The aim  o f this study w as to  assess the cost-effectiveness of 
increased nursing hours o f care on health  outcom es of 
patients in adu lt tertiary  teaching hospitals follow ing a 
direction from  the A ustralian  Industrial R elations Com m is
sion to  im plem ent the N urse H ours per Patient D ay staffing 
m ethod (A ustralian Industrial R elations C om m ission 2002). 
Specifically, the study:

• Assessed the net cost o f intervention by com paring  the 
costs o f increased nursing staff w ith  the  savings in 
term s o f reduced nursing-sensitive outcom es.

• Evaluated the cost per life year gained o f increased 
nursing hours on  m ortality  outcom es.

D ata  w ere obtained in 2010 from  a previous A ustralian 
study (Twigg et al. 2011) th a t dem onstrated  an  association 
betw een im proved health  outcom es and increased hours of 
nurse staffing follow ing im plem entation o f the N H PPD  
staffing m ethod (Twigg &  Duffield 2009). The study was 
set in  Perth , the capital city o f W A, w hich is the largest 
state in A ustralia. The popu la tion  of W A w as 2 ,317 ,100  in 
2010 , w ith  over 1-2 million residing in m etropolitan  Perth 
(A ustralian Bureau o f Statistics 2010). The three m etropoli
ta n  adu lt tertiary  teaching hospitals have a to ta l o f 1449 
beds, w hich give ‘a com prehensive range o f clinical services 
including traum a, emergency (except obstetrics), critical 
care, and acute m edical and surgical services’ (Twigg e t al. 
2011). For the purposes o f th is study we have assumed th a t 
w hen the  observed num ber o f N SO s varied  from  the 
expected num ber, the prim ary reason fo r the difference w as 
the N H PPD , how ever, o ther factors m ay also have con trib 
uted.

D esign

This longitudinal study involved the retrospective analysis 
of a cohort o f all m ulti-day stay patients (medical and 
surgical) adm itted  to  the three teaching hospitals fo r more 
th an  24 hours from  Septem ber 2000-June 2004.

Sam ple

D ata  com prised 22 m onths p rio r to  im plem entation  o f the 
N H PPD  staffing m ethod (pre-im plem entation), 6 m onths 
transition  (data no t included), and 22  m onths follow ing 
im plem entation o f the N H PPD  staffing m ethod (post
im plem entation). Rates o f 13 N SO s w ere calculated using 
the hospital m orbidity data associated w ith  each o f these 
adm issions. N SO s w ere defined as a ‘variable patien t or 
fam ily caregiver state, condition , o r perception responsive to  
nursing intervention’ (M ass e t al. 1996, Johnson  &  Lass 
1997, Irvine e t al. 1998). The specific N SO s included in this 
study w ere based on the N eedlem an et al. (2002) study and 
com prised: central nervous system  com plications, deep vein 
throm bosis/pulm onary em bolus, pressure ulcers, gastro in tes
tinal bleeding, pneum onia, sepsis, shock/cardiac arrest, 
urinary tract infection, failure to  rescue, physiologic/metabolic 
derangem ent, pulm onary failure, w ound infections, and 
m ortality.

2013 BlackweJl Publishing L td 2255



D .E . Tw igg  e t al.

The sam ple also included nursing hours in the three adult 
tertiary  hospitals’ N H PPD  w ards. In  A ustralia, an R N  is 
defined as a nurse w ho is o n  the register m aintained by the 
N ursing and M idw ifery B oard o f A ustralia (NMBA) to  
practise nursing. C urrently , R N  education  is a m inim um  
3-ycar degree from  a tertiary  education  institu tion  (A ustra
lian Institute fo r H ealth  &  W elfare 2008). A ustralia’s 
Enrolled N urses (ENs) are also registered by the NMBA. 
Their m inim um  educational requirem ent is a 1-year 
diplom a from  a higher education ins titu tion  (Australian 
Institu te for H ea lth  &c W elfare 2008). ENs are sim ilar to  
the US and C anad ian  licensed practical o r vocational 
nurses, w ho undertake  a 1 2 -18  m onth  train ing program m e 
em phasizing technical tasks and skills (Page 2004).

care type, and D iagnostic R elated G roup cost w eight. 
These m odels were applied to  patients in the postim ple
m en ta tion  period and the predicted probabilities from  these 
models w ere used to  calculate th e  expected frequency of 
each N SO  post-im plem entation. The difference betw een 
the expected and observed frequencies o f each N SO  for 
the post-im plem entation  period w as calculated and the 
significance of this difference w as tested using chi-squared 
analysis. T he only N SO s included in  the econom ic analysis 
w ere those th a t dem onstrated  statistical significance 
(P <  0 004 , based on  the Bonfcrroni correction  fo r m ultiple 
com parisons to  reduce the probability  o f false positives; 
i.e. testing 13 outcom es 0-05/13 =  0-0038) (H air et al. 
2010  p. 437).

D a ta  collection

Patient data w ere sourced from  patien t discharge abstracts 
from  Septem ber 2 000 -June  2004 extracted  from  the hospi
ta ls’ m orbidity  systems. D ata  w ere identified for inclusion 
based on the process described in T ourangeau and 
T u  (2003) and w ere used to  develop the risk adjustm ent 
model.

E th ica l co n sidera tions

This study w as g ran ted  Research Ethics C om m ittee approval 
by the H um an Research Ethics C om m ittee o f Edith Cowan 
University and the  H um an  Research Ethics C om m ittee of 
the study hospitals.

D a ta  analysis

All analyses w ere conducted  using PASW version 18 Release
18-0-2.

Pre- and  post-im plem enta tion  com parisons 
Com parisons o f  p a tien t characteristics pre- and post-im ple- 
m entation  w ere undertaken  using chi-squared tests (gender, 
indigenous status, country  o f b irth , season o f adm ission, 
referral source, m ajo r diagnostic category, care type) and 
tw o sample independent /-tests (age, D RG  cost weight).

M easurem ent o f  costs -  nursing variables 
T he cost o f the intervention com prised increased hours of 
nursing staff follow ing im plem entation o f th e  N H PPD  
staffing m ethod. Staff records (« -  140,060) w ere used to 
collect nursing hours over the study period. T o ta l num bers 
o f nursing hours provided by R N s and E N s w ere collected 
for the pre-im plem entation period (22 m onths) and the 
post-im plem entation  period (22 m onths). H ourly  rates for 
R N s and  ENs w ere based on  to ta l annual salaries (includ
ing on-costs such as annual leave) and an  average 40  hour 
w ork ing  w eek. Staff da ta  were sourced from  the D epart
m en t o f  H ealth  W estern A ustralia H um an  Resource D ata 
W arehouse. N ursing variables included in the database 
w ere skill m ix percent, to ta l nursing hours, and  to ta l R N  
hours. O nly  productive hours (nursing hours o f care 
excluding annual leave sick leave and w orkers com pensa
tion) w ere included. Three adu lt acute hospitals, 52 w ards, 
and  the associated nurse hours fo r each w ard  were 
included. T he hourly cost w as based on the average nursing 
costs fo r each hospital.

C ost savings were based on the net reduction in  NSOs 
(refer to  T able 1 for listing o f N SO s.) T he cost o f NSOs 
prevented  w as taken as an average cost and  based on  a 
published cost of an adverse event fo r a m ultiple day 
adm ission corrected for age and com orbidity  (Ehsani e t al. 
2006). All costs were referenced to  a single calendar year 
using health  index deflators.

Individual patient risk ad justm ent
For each of the 13 categorical N SO s, a m ultivariable logis
tic regression m odel w as fitted to  the prc-N H PPD  interven
tion  data . The m odels w ere ad justed  for the following 
patien t and adm ission characteristics: age, gender, age gen
der interaction, indigenous status, country  o f b irth , season 
of admission, referral source, m ajor diagnostic category,

M easurem ent o f  N SO s a n d  cost-effectiveness 
N ursing-sensitive outcom es were assessed, as previously 
described. The outcom e for life years gained was based on 
pre- and post-intervention differences in ‘failure to  rescue’. 
Fu ture  life years gained w ere discounted a t 3%  to  reflect 
tim e preference, th a t is, benefits sustained currently  have 
g reater value than  those in  the future. The cost o f the
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intervention as described above w as com pared w ith  the net 
num ber o f N SO s averted to  establish the to ta l net cost, 
w hich w as com pared  w ith  the net num ber o f d iscounted life 
years gained to  establish  the cost per life year gained.

V alid ity  a n d  re liab ility

T his study used da ta  previously collected by hospitals in 
W A  and recorded in their hospital m orbidity  databases. 
A lthough secondary data from  medical records m ay be sub
ject to  coding e rro r, validation studies confirm  the accuracy 
and reliability o f  W A  hospital m orbidity  d a ta  {Brameld 
e t al. 1999, T eng e t al. 2008). For exam ple, T eng e t al.
(2008) found th e  positive predictive value o f case-m ix cod 
ing of heart failure as the principal diagnosis w as 99 '5%  
w hen com pared  w ith  the medical chart diagnosis. Sensitiv
ity analysis w as used to  validate the robustness o f the cost- 
effectiveness ratio  by testing levels o f uncertain ty  in the 
analysis.

Results

P a tien t dem ographics

C haracteristics o f the patien t popu lation  w ere sim ilar across 
the three hospitals and were consistent fo r both  the pre- and 
post-im plem entation periods o f  analysis (patient population  
107,253 com pared w ith  107,026). W hile there w as a signifi
cant difference in age (60-3 pre- and 60-8 post-im plem enta- 
tion) (M est P < 0-001), this difference w as n o t considered 
clinically relevant. The increase in  D iagnostic R elated 
G roup cost w eight betw een the pre- and post-im plem enta
tion  period w as also significant (t-test P  <  0-001), suggesting 
increased patien t com plexity post-im piem enfation (Table 2).

N u rs in g  hou rs

N ursing hours increased by 590,568 hours in the post-im 
plem entation  period, com prising 40 9 ,9 8 7  m ore R N  hours

T a b le  1 Nursing-sensitive outcomes observed and expected frequencies.

Nursing-sensitive outcome
Pre/Post-
intervention n ~

Observed 
number of 
outcome 
(frequency)

Expected 
number of 
outcome 
(frequency)

Difference between 
expected and 
observed frequen
cies P value

1 Pre 107,253 497
CNS complications Post 108,224 489 486 - 3 Increase 0-923
2* Pre 42,417 909
Surgical wound infection Post 43,749 857 1002 145 Decrease 0001
3-̂ Pre 42,417 491
Pulmonary failure Post 43,749 398 571 173 Decrease <0001
4 Pre 107,253 4685
Urinary tract infection Post 108,224 4906 5039 133 Decrease 0-172
5 Pre 107,253 709
Pressure ulcer Post 108,224 885 778 -107 Increase 0-008
6 Pre 107,253 2686
Pneumonia Post 108,224 3326 2833 -493 Increase <0-001
7 Pre 107,253 606
Deep vein thrombosis Post 108,224 622 628 6 Decrease 0-864
8 Pre 107,253 1308
Ulcer/gastritis/UGI bleed Post 108,224 827 1368 541 Decrease <0-001
9 Pre 107,253 994
Sepsis Post 108,224 1220 1099 -121 Increase 0-012
10’̂ Pre 42,417 1245
Physiologic/metabolic derangement Post 43,749 1319 1344 25 Decrease 0-623
11 Pre 107,253 623
Shock/cardiac arrest Post 108,224 303 646 343 Decrease <0-001
12 Pre 107,253 3522
Mortality Post 108,224 3479 3617 138 Decrease 0-096
13 Pre 107,253 1243
Failure to rescue Post 108,224 1160 1315 155 Decrease 0-002

Pearson chi-squared tests were used to determine differences between expected and observed frequencies. 
“̂ Analysis completed on surgical patients only.

© 2013 Blackw ell Publishing Ltd 2257



D .E . T w ig g  e t al.

T a b le  2 Patient demographics for pre- and post-intervention.

Gender Diagnostic
related

Mean group cost
Male Female age (years) weight

Pre-intervention 52-7% 47-3% 60-31 2-10
Post-intervention 52-5% 47-5% 60-82* 2-16*

*t-test P < 0-001.

and  180,580 m ore EN  hours. Agency hours, w hich 
included R N  and E N  hours, reduced by 21 ,333  hours (refer 
T able 3). Across all hospitals the skill m ix [RN s/ 
(RN s + ENs)] changed very little, b u t decreased slightly 
from  87%  pre-im plem entation to  85%  post-im plem enta
tion . H ence, cost-effectiveness w as calculated  assum ing no 
change in  skill m ix and based on costs incurred  and  life 
years gained.

C ost-effectiveness

T he to ta l num ber o f N SO s prevented w as 1357 including 
155 ‘failure to  rescue’ events and 1202 o ther N SO s com 
prising ‘surgical w ound infection’, ‘pu lm onary  failure’, 
‘ulcer, gastritis, upper gastrointestinal bleed’, and  ‘cardiac 
a rrest’ (refer to  T able 4). O ne N SO , pneum onia, show ed an 
increase o f  493. N e t cost w as estim ated based on  1202 
N SO s averted (savings) and 493 N SO s having incurred  an  
additional cost. O ther N SO s did no t dem onstrate difference 
a t the 0 004 significance level (Table 1).

Analysis o f life years gained w as based on  the 155 failure 
to  rescue events prevented post-intervention. T he average 
age o f all inpatients w ho experienced a failure to  rescue 
event w as 73-8 years and the average life expectancy for 
A ustralians w as 81-5 years in  2008 (O ECD  2011), therefore 
the to tal life years gained w as 1240. T o ad just fo r future 
benefits (time preference), life years w ere d iscounted a t 3% , 
so th a t to ta l life years gained became 1088 years.

T otal nursing hours increased by 590 ,568  hours (refer to  
T able 3); costing A U D $16,833,392 based on  p roportional 
con tribu tion  o f R N s and  E N  average salary costs. As 
previously reported  (Twigg &  Duffield 2009), w hen the

staffing m ethod w as in troduced  the  increases were achieved 
by increasing nursing num bers ra th e r th an  a reliance on 
agency nurses o r overtim e. T he cost p e r adverse event was 
A U D $10,074 (Ehsani et al. 2006) and  the to ta l cost averted 
w as A U D $7,142,466 (for fou r N SO s averted  and  one NSO 
increased), leading to  a net in terven tion  cost of AUD 
$9,690,926. The cost per life year gained w as AUD $8907.

Sensitivity  analysis

O ur cost o f the N SO  prevented w as taken  from  published 
w ork  and corrected fo r age an d  coraorbidity , however, 
sequelae o f adverse events frequently  depend on the original 
cause o f adm ission and w e w ere unable to  validate this 
figure directly. If w e underestim ated  the cost o f an  adverse 
event by 50% , (assume N SO  cost o f A U D $15,000) then  the 
cost per life year gained becom es A U D $5697. Conversely, if 
we overestim ated the cost o f a  N SO  by approxim ately  the 
sam e am oun t so th a t the cost w as A U D $5000, then the cost 
per life year gained becomes A U D $12,213 (discounted).

O ur cost-effectiveness ra tio  m ay  overestim ate in th a t not 
all N SO s occur in different patien ts and the  cost per NSO 
prevented is potentially  less w hen  m ore th an  one NSO 
occurs in the same patien t. T o test the im pact o f repeat 
events we analysed frequency data  to  estim ate the num ber 
o f events in the sam e individual. The da ta  suggest th a t up 
to  25%  o f events occurred in  the sam e individual. If only 
75%  o f NSOs prevented are considered to  lead to  resource 
savings, then  cost per life year gained becomes AUD 
$14,064 (discounted), suggesting th a t the result is only

T ab le  4  Summary of nursing-sensitive outcomes prevented.

Nursing-sensitive outcome
Number of nursing-sensitive 
outcomes prevented

Surgical wound infection 145
Pulmonary failure 173
Ulcer, gastritis, upper 541
gastrointestinal bleed

Shock, cardiac arrest 343
Failure to rescue 155
Total 1357

T a b le  3 Nursing hours by pre/post-intervention in all hospitals.

RN hours Other hours Agency hours* Total hours

Pre 3,466,811-84 494,672-22 464,322-82 3,961,484-00
Post 3,876,798-96 675,253-03 442,990-14 4,552,052-00
Difference 409,987-12 180,580-81 -21,332-68 590,568-00

‘Agency hours were excluded in the analysis of nursing hours.
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What is already known about the topic?

•  H igher nurse staffing levels and a richer skill m ix have 
been associated w ith  im proved patien t outcom es.

•  In ternationally , im proved nurse staffing levels have 
been associated w ith  econom ic benefits.

•  T he available evidence does n o t exam ine the economic 
im pact o f increased nursing hours in  the N urse H ours 
per Patient D ay staffing m ethod.

What this paper adds

• Increased nursing hours in acute hospitals resulting 
from  using the N urse H ours per Patient D ay staffing 
m ethod w as considered cost-effective w hen using 
accepted thresholds fo r life years gained.

•  The N urse H ours per Patient D ay staffing m ethod was 
associated w ith  avoidance o f specific nursing-sensitive 
outcom es, w hich dem onstrates parallel im provem ents 
in the quality o f care.

Implications for practice and/or policy

•  Investm ent in  increased nursing hours via the N urse 
H ours per Patient D ay staffing m ethod has proven a 
cost-effective initiative w ith  clinical benefits.

•  Further research is needed to  better the cost-specific 
nursing-sensitive outcom es and  determ ine th e  eco
nom ic benefits o f nurse staffing changes a t w ard  level.

m oderately sensitive to  several repeat events in  the same 
individual. W hen analysis included only N SO s prevented 
(i.e. excluding the increased pneum onia events), the net cost 
o f the intervention becam e A U D $12,108,948 and the cost 
per life year gained w as A UDS4324.

Discussion

A reasonable threshold fo r cost-effectiveness in  A ustralia is 
$30-60 ,000  per life year gained (Eichler et al. 2004), hence 
the im plem entation o f th e  N H PPD  staffing m ethod w as cost- 
effective under all scenarios. These results are in  keeping w ith  
the findings in  the literature  (R othberg e t al. 2005 , Dali e t al. 
2009) and suggest increasing nurse staffing is a cost-effective 
patient-safety intervention. Furtherm ore, these results fall 
w ithin the cost-effectiveness thresholds o f  the USA, the UK, 
and Sweden suggesting b roader application  th a t o f A ustralia 
(Eichler et al. 2004). In add ition , the im plem entation of the 
N H PPD  staffing m ethod w as associated w ith  th e  avoidance 
o f 1202 other NSOs (surgical w ound  infection, pulm onary

failure, ulcer, gastritis, upper gastrointestinal bleed, and car
diac arrest) dem onstrating  parallel im provem ents in  the qual
ity o f care. T he significant increase in the pneum onia rates is 
an anom aly  th a t canno t be easily explained. Pneum onia is 
susceptible to  severe fluctuations according to  influenza prev
alence bu t w e were unable  to  ascertain w hether this w as the 
cause fo r the increase. H ow ever, one o f the three hosp ita l’s 
senior m anagers advised th a t a  focus on  coding pneum onia 
as a com plication  had occurred during the study period (T. 
Basile, personal com m unication , 2012) suggesting th a t the 
increase in pneum onia m ay have been related to  a change in 
data capture. These results suggest the increased expenditure 
on nursing salaries w as justified from  a cost-effective thresh
old even though  the business case fo r increased nurse staffing 
could n o t be m ade on  the basis of cost savings. T h a t is, the 
in tervention  is a cost-effective expenditure com pared w ith  
o ther accepted health  interventions although financial re turns 
in averted illness do  n o t exceed the financial investm ent in 
nurse salaries. T his raises the question: W hat is the com m u
nity prepared to  pay for quality health care (Needleman et al. 
2006)?

Limitations

There w ere som e lim itations to  this study, Agency hours were 
n o t included in  the analysis as they represented <10%  o f all 
R N  and E N  nursing hours. The study w as unable to  contro l 
for varia tion  in  the staffing levels o f o ther disciplines or for 
varia tion  across hospitals, w hich m ay have masked benefits 
since they w ere averaged across hospitals. The study did no t 
take in to  accoun t changes in  treatm ents or m edications th a t 
m ay also have con tribu ted  to  changes in N SOs. The study was 
also unable to  contro l fo r secular trends, how ever, over the 
study period health  services w ere relatively static as a m ajor 
review  and planning process fo r the future o f health services 
w as underw ay (H ealth  R eform  C om m ittee 2004). The data 
did n o t have sufficient detail to  undertake a probabilistic sen
sitivity analysis, how ever, elem entary sensitivity analysis w as 
undertaken to  determ ine the effect o f variation in the vari
ables. Finally, an average cost for N SO s w as used as costing 
data o n  specific nurse sensitivity outcom es w as unavailable.

Conclusion

This study dem onstrates th a t the investm ent in the increased 
nursing hours associated w ith  the im plem entation o f the 
N H PPD  staffing m ethod has been a cost-effective initiative 
based on  the accepted A ustralian  threshold. The findings of 
this study are timely as the Council o f Australian Governments 
has established H ealth  W orkforce Australia to  examine several
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m atters including a N ational T rain ing Plan w ith  a goal of 
self-sufficiency in  the supply o f doctors, nurses, and midwives 
by 2025 (H ealth  W orkforce A ustralia 2012). Better costing 
o f specific N SO s w ould  strengthen fu ture research exam ining 
the econom ic benefits o f changes in  staffing m ethods and 
hours o f care. In addition , th is study has focused on the 
changes in N SO s across adu lt acute hospitals in WA. Staffing 
decisions occur a t the w ard  level and larger national studies 
exam ining the econom ic benefits o f staffing changes a t a 
detailed w ard  level w ould fu rther refine the evidence to  sup
p o rt the allocation  o f scarce nursing resources.
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