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Chapter 9
Administrative Applications

Gemma Doleman and Christine Duffield

Abstract  Nurse managers play a critical role in ensuring an appropriate number 
and mix of staff are available to ensure safe patient care is provided. When leader-
ship decisions are effective, we see improved patient care outcomes, better staff 
performance, increased job satisfaction and staff retention. However, when decision 
making is less effective both patients and staff can be negatively impacted. The 
impact is particularly noticeable for patients who may experience increased adverse 
events, including greater risk of dying. Making evidence-based staffing decisions 
can be challenging for nurse managers given the complexity of today’s workplace 
and importantly, a lack of access to real-time data. Many factors impact on their 
decisions including nursing shortages; challenges to skills mix (human capital such 
as experience and qualifications); staff stress, burnout and fatigue; changes to the 
complexity of patient care needs; an aging workforce and communication ineffi-
ciencies. There are many workload measurement tools used internationally, but 
most are not based on real-time data showing patient acuity, bed occupancy rates 
and the quality and availability of staffing resources, all factors which are necessary 
to make cost-effective staffing decisions. Instead, nurse managers are left with many 
static and disparate reporting systems that do not meet managerial requirements for 
decision-making. This can result in increased workloads and stress for nurse man-
agers, which also ultimately impact clinical staff. Hospitals need to develop and use 
software systems which will harness existing data, allowing nurse managers to 
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extract, analyze and interpret data in a timely manner to support appropriate and 
safe nurse staffing decisions.

Keywords  Nurse manager · Nursing workloads · Nurse staffing · Software 
systems · Dashboards · Patient outcomes

Learning Objectives for the Chapter
	1.	 Discuss the role of the nurse manager in the deployment and allocation of nurs-

ing resources to meet patient care needs.
	2.	 Examine the factors which impact nursing workload and analyze the advantages 

and disadvantages of current workload measurement tools used.
	3.	 Explain nursing sensitive outcomes and how these are measured in the health-

care system.
	4.	 Describe the complex factors that impact on managerial decision making and 

nursing workloads.
	5.	 Discuss the implications of staffing a ward with an insufficient number of nurses 

or poor skill mix.
	6.	 Discuss some of the administrative data which could be useful in nurse staffing 

decisions.

9.1  �Introduction

Over the last decade there have been many changes impacting on nursing work 
including changes to patient mix and acuity, restructuring of services, bed short-
ages, cost containment measures and staff shortages (Kutney-Lee et  al. 2013; 
Boudrias et al. 2019). These factors increase complexity in the workplace and are 
expected to have an impact on the workload of nurses, stress levels and overall job 
satisfaction. In addition, more sophisticated technologies are now used in health 
and there are ever-increasing consumer expectations (Duffield et al. 2019a). It has 
been the responsibility of nurse managers, as part of the administrative team lead-
ing the largest workforce in most health facilities, to guide their staff through 
these changes by maintaining adequate communication (Doleman 2017), appro-
priate staff allocation and skills mix (human capital), and to offer staff support and 
guidance as needed. The use of informatics by nursing management has been 
identified as an important part of the future of nursing, propelling the profession 
towards health systems transformation. This shift is expected to create a whole of 
systems approach that focuses on patient safety, use of evidence-based practice, 
collaboration amongst and between health professionals and improvement of 
patient health (Remus and Kennedy 2012; Barron McBride 2005). This chapter is 
focused on the administrative application of informatics in nursing. Current 
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workforce trends, skills mix, workloads, patient outcomes, and current data limi-
tations will be outlined.

9.2  �The Nurse Manager Role

Nurse managers play a critical role in the delivery of health care services, by creat-
ing positive work environments and ensuring organizational obligations are met 
(Labrague et al. 2018). While managerial responsibilities may vary slightly across 
healthcare organizations, the nurse manager has one of the most demanding roles, 
ensuring standards of care are being met, ensuring successful deployment of a 
skilled and trained workforce and overseeing patient care (Scott and Timmons 
2017). When leadership decision-making is effective, staff performance improves 
and this has been linked to quality of care, increased job satisfaction (Scott and 
Timmons 2017), and retention of the workforce. However, when nurse leaders fail 
or are unable to make appropriate staffing decisions, patient outcomes are nega-
tively affected, reducing patient safety and in some cases, death can result 
(Department of Health 2010).

In recent times, there has been much debate about using generic non-clinical 
business managers rather than nurses with knowledge and expertise from both the 
clinical and management disciplines. There is a view that managing the complexity 
of the current healthcare environment, including the changes in patient demand, 
acuity and occupancy as well as unplanned admissions and staffing, and the impact 
these factors have on staffing decisions, can only be undertaken with knowledge and 
experience in the clinical setting (Duffield et al. 2019a). However, another view is 
that nurse managers cannot successfully reconcile the values and skills required of 
being a manager with those of a clinician, arguing that lay managers are necessary 
for effective decision-making, particularly where resources are concerned 
(Stanley 2016).

New Zealand adopted this latter view, introducing non-clinical managers in the 
1990s. These managers had a background in business and managed finances, staff-
ing and logistics of hospital wards. However, following implementation of these 
changes to nurse manager roles, there was an associated increase in adverse patient 
outcomes, including an increase in urinary tract infections, hospital-acquired pneu-
monia, deep venous thrombosis and sepsis (Carryer et al. 2010). The authors stated 
that managers with no nursing background were less likely to identify and under-
stand the often-conflicting demands between hospital policies and patient outcomes. 
Clinical knowledge arising from having worked at the front line as a clinician was 
essential for ensuring services were aligned with patients’ care needs.

This view is supported by Duffield and colleagues (Duffield et al. 2019b) who 
recently identified that nurse managers believe they are engaged in clinically related 
activities despite not providing direct patient care. Using a self-report tool, they 
found that clinically focused activities, albeit undertaken in a different manner than 
a front-line clinical nurse, were not entirely lost from middle management roles. 
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Examples of clinical activities in which nurse managers were involved included 
interdisciplinary collaboration and facilitating the patients’ journey through the 
health system, to name two. They concluded that this link to clinical knowledge and 
skills, as well as managerial expertise, are critical for ensuring safe and effective 
care is provided (Duffield et al. 2019b). This research supports the findings of the 
Francis inquiry conducted in the United Kingdom (Francis 2013), which found that 
when senior managers were more concerned with administrative tasks and meeting 
targets than addressing patient care issues, there were higher rates of errors in care, 
higher patient mortality rates and shortages of skilled nurses. Following this Inquiry 
it was suggested that nurse managers have greater involvement in the supervision of 
clinical staff and oversight of clinical care to minimize errors and adverse 
patient events.

Many managers however struggle to achieve this degree of involvement due to 
increased monitoring and reporting requirements by the organization (Scott and 
Timmons 2017; Rankin et  al. 2016; Smiley et  al. 2018). Hewko and colleagues 
(2015) identified that nurses managers intended to leave their job due to work over-
load, inability to ensure quality patient care, insufficient resources and a lack of 
recognition and empowerment. In addition, the rise in administrative demands has 
resulted in an increase in nurse managers’ stress levels, which has reduced their 
ability to lead front-line nurses effectively, also making these roles unattractive to 
the next generation of nurse leaders. Most importantly, nurse managers often have 
minimal data to be able to proactively match the demand for patients with the appro-
priate level of nurse staffing (Scott and Timmons 2017), and instead are left with 
many static and disparate reporting systems that do not meet managerial require-
ments for decision making (Rosow et al. 2003; Ghazisaeidi et al. 2015). This can 
result in increased workload and stress for managers and as a consequence, clini-
cal staff.

9.2.1  �Nursing Sensitive Outcomes

Over the last two decades a great deal of research has been undertaken in many 
countries to examine the link between nursing workload, staffing numbers, the mix 
of staff and the quality of nursing care (Ball et al. 2018; Aiken et al. 2014; Duffield 
et al. 2011a; Needleman et al. 2011). This work has been facilitated following the 
development, refinement and adoption of Nursing Sensitive Outcomes (NSOs), a 
measure of nursing’s contribution to patient safety.

Nursing Sensitive Outcomes are defined as adverse events which are considered 
sensitive to changes in nurse staffing (Kane et al. 2007a; Needleman et al. 2002). 
These NSOs include CNS complications, deep vein thrombosis (DVT), pressure 
injury, Gastro-intestinal (GI) bleeding, pneumonia, sepsis, shock/cardiac arrest, 
Urinary tract infection (UTI), failure to rescue, mortality, length of stay, physio-
logic/metabolic derangement, pulmonary failure and surgical wound infection 
(Needleman et  al. 2001). Needleman et  al. (2002) developed an algorithm to 
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identify each of these outcomes from the hospital discharge database using coded 
medical records. Each algorithm specified inclusion and exclusion criteria for the 
specific adverse outcome so that only those patients who experienced a preventable 
adverse outcome, rather than one associated with the disease process, were identi-
fied. Algorithms were based on variables, such as diagnosis related groups (DRG) 
and major diagnostic categories (MDC), presence of a surgical procedure and age. 
They also developed an estimate of nursing care hours needed based on the diagnos-
tic related group (nursing cost-weights).

Research shows that when there are not enough staff there are higher rates of 
negative outcomes for patients associated with insufficient nursing care being pro-
vided (Duffield et al. 2006). In the United States for example, patient death increased 
by 2% on a shift where a patient was exposed to staffing levels which were eight or 
more hours below the defined target staffing (Needleman et al. 2011). In seminal 
work, Aiken and colleagues conducted a study over 168 non-federal adult general 
hospitals and identified that with an additional patient per nurse, there was an 
increase of 7% in the rate of mortality within 30 days of admission and a likelihood 
of failure to rescue (Aiken et al. 2002). Lower levels of staffing are also associated 
with higher rates of drug administration errors, episodes of care left undone or 
missed nursing care (Ball et al. 2018; Griffiths et al. 2018).

Perhaps more important than the number of staff is the proportion of hours of 
care provided by registered nurses, as opposed to unregulated care givers. For exam-
ple, Needleman and colleagues noted that when there is a higher number of hours of 
care provided by registered nurses there was a reduction in the rate of failure to 
rescue (Needleman et al. 2002). Australian work has found that increasing RN hours 
by 10% decreases the following adverse event rates by:

•	 Central nervous system complications 45%
•	 GI bleed 37%
•	 UTI 34%
•	 Failure to rescue 27%
•	 Decubitus ulcers 19%
•	 Sepsis 15% and
•	 Pneumonia 11% (Roche et al. 2012).

These studies highlight the importance of understanding the elements which 
comprise nursing workload in order to determine an appropriate mix and number of 
staff to ensure the best outcomes for patients possible.

9.3  �Workloads

One of the most important tasks of a first-line nurse manger (the manager at the 
ward or unit level) is to assign patients to nurses for care. This allocation determines 
a significant portion, but not all, of a nurse’s workload. Nursing workload is usually 
described in terms of direct care activities (e.g. bathing, medication administration, 
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patient interaction) and indirect nursing care (e.g. clerical work, interaction with 
team members), and these activities can be different depending on the specialty, 
ward area and patient acuity level. However, the nature and breadth of activities that 
comprise nursing has resulted in difficulties with defining the contribution that nurs-
ing makes to patients’ care and more importantly, the measurement of nursing 
workload. Much of what nurses do is invisible and difficult to quantify and allocate 
as workload (Lawler 1991). As discussed in Chaps. 2 and 3, now more than ever 
with shifting models of care delivery, nursing informatics needs to not only facili-
tate the measurement of nursing workload, but more importantly, make visible and 
measurable the nursing contribution. For example, it is hard to define and measure 
empathy and support towards patients and families, but perhaps more importantly, 
in a time frame that measures effectiveness and completion of the activity or inter-
vention. This is in contrast to the production of goods, in which a set amount of time 
for task completion can be allocated.

Due to the lack of definition and difficulties in the measurement of workloads, it 
is currently impossible to determine whether a nurse is working harder than they 
need to or whether they could be more productive. This is important to note as 
excessive workloads are a major cause of stress for nurses and a cause of job dis-
satisfaction (Duffield et al. 2006; Lu et al. 2019), which contribute to a nurse decid-
ing whether to remain in the job and/or the profession (Duffield et  al. 2006). 
Additional negative effects of high workloads include:

•	 Increased absenteeism,
•	 Increased overtime,
•	 Burnout,
•	 Work related musculoskeletal disorders (MSD) and
•	 An increased rate of injuries (Qureshi et al. 2018).

Research has shown that these negative impacts continue to fuel the turnover 
intentions of nurses (Lu et al. 2019). Unfortunately, as nurses continue to exit the 
workforce and workforce shortages persist, there is an increase in workload for 
those nurses remaining (MSSS and AAA 2015).

Nurses facilitate the provision of safe quality patient care through the use of 
observational skills, knowledge and understanding of interventions (Sensmeier 
2016; Snavely 2016) that allows for early recognition and management of patient 
deterioration (Dalton et al. 2018) . Factors which increase nursing workload can 
impact on a nurse’s ability to provide the necessary oversight of patients. There is 
now a substantial body of research internationally, which demonstrates the strong 
link between nursing workload and patient mortality and morbidity.

9.4  �Workload Measurement Tools

Since the early 1920s, the development of tools to measure nursing workload has 
been extensively researched. Determining workload is critical as it informs the deci-
sions about allocation of patients to staff. Determining optimal staffing levels is 
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difficult for managers due to limitations in data collection specifically related to 
staffing levels and the skills mix of nursing teams (National Quality Board 2016; 
Hurst 2003). Health care organizations across many countries have adopted differ-
ent methods of managing and assigning nursing workloads. Mandated nurse to 
patient ratios are used for example in California (USA), and Victoria and Queensland 
in Australia. The United Kingdom uses a recommended national nurse staffing 
level; however these are not mandated (National Quality Board 2016; Ball 2010; 
Health Do 2018). In 2016, Wales introduced a Nurse Staffing Levels Act that rec-
ommends the nurse to patient ratio based on decisions of staffing (Welsh Government 
2016). Ireland has introduced the Nursing Hours per Patient Day (NHPPD) model 
based on the Western Australia staffing model (Drennan et al. 2018).

There are many methods used around the world to measure staffing require-
ments. The most popular methods will be explained in greater detail below.

9.4.1  �Patient Assessment and Information System (PAIS)

One of the earliest tools used to determine nursing workload in Australia was the 
Patient Assessment and Information System (PAIS). Designed in the United States, 
this method was introduced into the health system in Victoria (Australia) in the early 
1980s. Patients are assessed and classified into one of six groups depending on their 
level of dependency, that is, their need for nursing care, which in part determines 
nursing workload. An amount of time is then allocated for each dependency indica-
tor, for example, how independent/dependent the patient is in being able to shower 
themselves. These numbers are added together to provide a total number of care 
hours required for each patient. The greater the number of indicators for each 
patient, the greater the workload and resources (nursing hours) required to care for 
that patient (Hovenga 1996).

Use of this measurement tool required nurses to enter data following their assess-
ment/reassessment of patients. PAIS was sensitive to patients’ conditions and could 
be adjusted for each shift and indeed, on an as required basis, which accounted for 
patient variability and deterioration. This system is no longer in use, in part because 
there was a belief that nursing staff could ‘play the system’ and inflate patient 
scores. This resulted in an increase in care hours and as a result, increased staff 
numbers (Hovenga 1996).

9.4.2  �Diagnostic Related Groups (DRG) Nurse Costing Models

Diagnostic Related Groups (DRGs) were developed as a method to determine 
resource allocation (all resources not just human resources) by categorizing patients 
based on their diagnosis and characteristics such as age and the presence of other 
illnesses which might increase resource requirements, for example diabetes 
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(Queensland University of Technology 2001). The argument is that if patients can 
be categorized into clinically meaningful and homogenous groups, then resource 
allocation can be determined for each hospital based on the institution’s patient mix 
(casemix). Developed in the United States, this system is used extensively now 
throughout the world for example in Canada and in many European countries. In 
Australia there is agreement that all jurisdictions move to casemix-based activity 
funding in all hospitals (Heslop 2012).

The DRG classification is determined on discharge but its advantage is that it is 
derived from administrative data, the patient’s chart, and can be linked to other 
administrative data sets such as finance and payroll. The nursing resources required 
for each DRG, defined as nursing service weights, have been incorporated into each 
DRG (Diers and Bozzo 1997) and these are used to determine the number of nurses 
needed for a particular ward. However, the resources are determined across the 
DRG grouping post-discharge and so are not sensitive to an individual patient’s 
condition or changes to that condition during a shift or day. Nursing care is averaged 
out for a patient’s entire length of stay, which does not allow for days when these 
requirements may be greater or lesser than those estimated (Duffield et al. 2006). 
The nursing service weights have been criticized as underestimating the require-
ments for nursing care (Heslop 2012), but perhaps a more important criticism is that 
DRG determinations are derived from medical diagnoses and are not sensitive 
enough to variations, which can affect nursing care (O’Brien-Pallas et al. 1997).

9.4.3  �Nursing Hours of Care per Patient Day (NHpPD)

Collecting data for the number of Nursing Hours per Patient Day (NHpPD) is easily 
achieved using administrative data sets. It is a simple calculation which divides the 
number of nursing hours allocated to each ward by the average number of patients 
on the ward (usually calculated at the midnight census) to determine the average 
number of hours of care each patient could potentially receive (Twigg and 
Duffield 2009).

There are several issues with this method. First of all, the basis on which the 
determination of hours of care patients required is not clear. Secondly, it isn’t really 
a method for determining workload but rather, a method of allocating paid nursing 
hours to a certain number of patients. It does not take into account patient complex-
ity or specific care needs or changes to these over a shift or day (Twigg and Duffield 
2009; Hodge et al. 2004). Nor does it take into account the ‘indirect’ aspects of 
nursing care—documentation, education of patients and their families to name just 
two (Hodge et al. 2004).

The exception to this is the model introduced in Western Australia (WA) in 2002 
and currently being implemented in Ireland (Drennan et al. 2018). This method of 
staffing uses a ‘bottom up’ approach to classify wards into seven categories based 
on characteristics, such as patient complexity, patient turnover, emergency vs elec-
tive admissions and presence of a high dependency unit (Twigg et al. 2011). All 
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wards in WA (emergency departments, ICU and CCU, high dependency and renal 
units have separate allocations) are then be classified according to these character-
istics into one of seven bands of staffing (Department of Health 2019). These then 
prescribe the NHpPD allocated to the ward ranging from 3.0 (day surgery) to 7.5 h 
(high complexity, high intervention levels, tertiary pediatrics). Table 9.1 shows the 
ward categorization and the number of hours of nursing care required to care for 

Table 9.1  Western Australian model showing ward categorization and the number of nursing 
hours required (Department of Health 2019)

Ward Category NHPPD
Criteria for measuring diversity, complexity and nursing tasks 
required

A 7.5  � •  High Complexity
 � •  High Dependency Unit @ 6 beds within a ward
 � •  Tertiary Step Down ICU
 � •  High Intervention Level
 � •  Specialist Unit/Ward Tertiary Level 1:2 staffing
 � •  Tertiary Paediatrics
 � •  Mental Health Secure Beds
 �    – � Seclusion used as per the Mental Health Act 1996 

(WA)
 �    –  High risk of self-harm and aggression
 �    –  Intermittent 1:1/2 Nursing
 �    –  Patients frequently on 15 minutely observations

B 6.0  � •  High Complexity,
 � •  No High Dependency Unit
 � •  Tertiary Step Down CCU/ICU
 � •  Moderate/High Intervention Level
 � •  Special Unit/Ward including Mental Health Unit
 � •  High Patient Turnover (Kutney-Lee et al. 2013) >50%
 � •  FHHS Paediatrics (Boudrias et al. 2019)
 � •  Secondary Paediatrics
 � •  Tertiary Maternity
 � •  Mental Health—High risk of self-harm and aggression
 �    –  Patients frequently on 30-minute observations
 �    –  Occasional 1:1 nursing
 �    –  Mixture of open and closed beds
 �    – � Seclusion used as per the Mental Health Act  

1996 (WA)
C 5.75  � •  High Complexity Acute

 � •  Care Unit/Ward
 � •  Moderate Patient Turnover >35%, OR
 � •  Emergency Patient Admissions >50%
 � • � Mental Health—moderate risk of self-harm and 

aggression
 �   –  Psycho geriatric Mental Health Unit
 �   –  Mental health unit incorporating ECT facility

(continued)
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patients on each ward in Western Australia and the characteristics which are consid-
ered. From this allocation of hours/patient the staffing numbers are determined for 
each ward. The nurse in charge of the ward can then determine how to allocate those 
hours of care by shift and day of the week to determine the number of nurses ros-
tered on. Wards can apply to have their classification changed based on changes to 
the characteristics for example, an increase in emergency rather than elective 
patients over time (Department of Health 2019).

In 2016, the Department of Health in Ireland issued the Framework for Safe 
Nurse Staffing and Skill Mix in General and Specialist Medical and Surgical Care 
Settings in Adult Hospitals. Following publication of this document the WA NHpPD 
model of nurse staffing was introduced to three hospitals as pilot sites to test the 
impact that planned changes in nurse staffing and skill-mix have on patient, staff 

Table 9.1  (continued)

Ward Category NHPPD
Criteria for measuring diversity, complexity and nursing tasks 
required

D 5.0  � •  Moderate Complexity
 � •  Acute Rehabilitation Secondary Level
 � •  Acute Unit/Ward
 � •  Emergency Patients Admissions >40% OR
 � •  Moderate Patient Turnover >35%
 � •  Secondary Maternity
 � • � Mental Health—medium to low risk of self-harm and 

aggression
 �    –  Mental Health Forensic Patients in open beds

E 4.5  � •  Moderate Complexity
 � •  Moderate Patient Turnover >35%
 � •  Sub-Acute Unit/Ward
 � •  Rural Paediatrics
 � •  Rural Maternity

F 4.0  � •  Moderate/Low Complexity
 � •  Low Patient Turnover <35%
 � •  Care Awaiting Placement/Aged Care
 � •  Sub-Acute Unit/Ward
 � •  Mental Health Slow stream rehabilitation

G 3.0  � •  Ambulatory Care including:
 � •  Day Surgery Unit

Emergency 
Department

 � • � ED Nursing Hours per Patient Day are worked out using 
the following formula

NHpPD = B + (CxD) + E
Intensive care (ICU) 31.60  � •  Tertiary designated ICU
Coronary Care Unit 
(CCU)

14.16  � •  Designated stand alone CCU

High Dependency 
Unit

12.00  � •  Designated stand alone HDU
 � •  High Dependency Unit at >6 beds

Renal (T) 3.02  � •  Stand alone Tertiary Renal unit
Renal (S) 2.18  � •  Stand alone Satellite renal unit

Note: Turnover = Admissions + Transfers + Discharges divided by Bed Number
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and organizational outcomes (Drennan et al. 2018). Administrative data were used 
to measure the association between the introduction of the staffing recommenda-
tions from the Framework and nursing sensitive outcome indicators related to 
patient care (Needleman et al. 2002). These included

•	 mortality,
•	 urinary tract infections,
•	 pressure ulcers,
•	 hospital acquired pneumonia,
•	 deep vein thrombosis/pulmonary embolism,
•	 upper gastro-intestinal bleeding,
•	 central nervous system complications,
•	 sepsis and shock/cardiac arrest,
•	 wound infection,
•	 pulmonary failure,
•	 metabolic derangement and
•	 length of stay (Needleman et al. 2002).

Cross-sectional data were used to measure staff outcomes including nurses’ per-
ceptions of the working environment, job satisfaction, burnout, and missed care. At 
an organisational level, data were used to measure levels of staff turnover, absentee-
ism, agency and bank use by wards, and the extent to which actual and required 
staffing was in place on a day-to-day basis. The economic costs of implementing the 
NHpPD model were also examined and these included: the costs of changes to lev-
els of staffing, agency and bank costs and the costs associated with nursing sensitive 
outcomes. The overall aim of the research was to measure the impact of the intro-
duction of the Framework and to identify the extent to which key patient, staff and 
organisational outcomes changed as a consequence of the introduction of the 
NHpPD model of nurse staffing. At the time of writing this work is ongoing in the 
Emergency Departments.

9.4.4  �Nurse to Patient Ratios (Ratios)

This method of determining the number of staff needed per ward/unit has gained 
wide-spread acceptance internationally, in part because of its simplicity. Wards are 
allocated staffing on the basis of a ratio, the number of patients nurses are to care for 
such as 1:3 = 1 nurse to 3 patients. California was the first state in the USA to man-
date nurse to patient ratios across their hospitals and many other states and countries 
have since followed. Two States in Australia, Victoria and Queensland, have adopted 
this method of staffing. Ratios are established at the unit level and are meant to 
reflect patient acuity. The more acutely ill patients on the ward are, the fewer patients 
each nurse would be assigned. The issue with this method of determining staff num-
bers is that is it hard to determine the optimal ratio for each ward based on patient 
and staffing characteristics (Duffield et al. 2006).
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9.4.5  �Commercial Software Packages

There are several software packages which have been developed to plan care and the 
number of nurses needed. This involves nurses completing a care plan for each 
patient, which then forms the basis for the determination of their individual care 
hours. Each nursing activity is added to the system, which then calculates the staff-
ing requirements. Patient acuity is indirectly measured on the basis of clinical hours 
required for care. However, consideration needs to be taken of patient co-morbidities, 
skills mix, complications, support staff and other specialty variations. In addition, 
some packages do not account for time nurses are undertaking indirect nursing 
duties (Duffield et al. 2006).

In summary, the methods of determining the number of nurses required to pro-
vide care for the patients on any given ward, and thus nursing workload, are varied. 
Some methods are based on the use of administrative data while others rely on nurs-
ing staff to provide additional documentation. None of the methods described take 
account of the mix of staff (registered nurses or unregulated workers) or skills mix 
(human capital—qualifications and experience of the staff member). While some 
methods endeavor to take account of the time nurses spend in indirect nursing activ-
ities (e.g. patient transfers in the WA NHpPD model) none adequately account for 
patient variability or patient deterioration, nor are they flexible enough to adjust 
staffing in the course of a shift or even a day (Duffield et al. 2006).

Probably the most critical skill for nurse managers, particularly first-line nurse 
managers, is to staff their wards with the appropriate number and mix of staff to 
ensure patients are safe and receive quality care and their nursing staff are not over-
worked (Scott and Timmons 2017). To do so requires real-time data to identify bed 
occupancy levels, patient care needs and resource allocation.

9.5  �Challenges for Nurse Managers

Research has identified several complex factors that can impact on managerial 
decision-making regarding nurse staffing. These factors include nursing shortages, 
skills mix, stress, burnout and fatigue, changes to patient care needs, an aging work-
force, decreased job satisfaction, and poor organizational communication. These 
areas will be discussed in the following sections.

9.5.1  �Nursing Shortages and Workforce Trends

For many years research has documented insufficiencies in the supply and demand 
of nursing professionals (Marć et al. 2019). These shortages are set to impact coun-
tries across all levels of socioeconomic development. The World Health Organization 
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estimates 9  million additional nurses and midwives will be needed by 2030 to 
ensure sustainability in the workforce. Shortages result from challenges with educa-
tional preparation, employment, retention, and workforce performance (World 
Health Organization 2018). As a consequence of these shortages many researchers 
and healthcare organizations are now focusing on retention of staff as a priority to 
ensure patient safety (Sermeus et al. 2011). As indicated earlier, ensuring patients 
receive safe quality care requires an adequate supply of nurses, particularly regis-
tered nurses. An imbalance between supply and demand of these human resources 
challenges nurse managers. As one of their main functions is to allocate enough 
nursing resources to meet patient care needs, doing so means they often have to rely 
on temporary nursing staff or less skilled workers to meet demands (Duffield et al. 
2019a). The strain of staff allocation is further exacerbated by lack of real time data 
showing bed configuration, patient acuity and nursing resource requirements.

Nursing shortages also impact on the economic health of a country by increasing 
the costs associated with the provision of care (Snavely 2016). These costs are asso-
ciated with the following:

	1.	 Higher patient re-admission rates (McHugh et al. 2013),
	2.	 Increase in infections including pneumonia, urinary tract infections (Scott 2009), 

surgical site infections (Cimiotti et  al. 2012) and longer length of stay (Kane 
et al. 2007b), and

	3.	 High turnover of nurses (Snavely 2016).

9.5.2  �Skills Mix

Skills mix on a ward or unit can also contribute to the individual nurses’ workload 
but also impacts on patient outcomes. Skills mix refers to the different levels of 
qualifications, level of nurse (registered or enrolled), experience levels and expertise 
of staff (Buchan and Dal Poz 2002). In recent times the healthcare system has seen 
the increased use of unregulated nursing support workers, also known as unlicensed 
assistive personnel in the USA, health care assistants in the UK, and assistants in 
nursing in Australia (Duffield et al. 2014). These roles account for approximately 
25% of the health workforce in each of these three countries (Australian Bureau of 
Statistics 2013; Cavendish 2013; Squillace et al. 2007). Support workers usually 
undertake a range of activities including bathing, feeding, mobilizing and monitor-
ing of patient vital signs (U.S Bureau of Labour Statistics 2013; National Health 
Service 2015; Blay and Roche 2020) usually under the direct supervision of an 
enrolled or registered nurse (Blay and Roche 2020). Support workers can be utilized 
in one of two ways, either a complementary or substitution model.

The complementary model involves the addition of nursing support workers to 
ward/unit staffing. This model has been identified as a potential strategy to decrease 
nursing workloads by increasing hours of care available resulting in increased 
patient contact, fewer tasks being delayed or not completed, better quality of patient 
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care and improvements in nursing job satisfaction (Duffield et al. 2018). Australian 
research suggests that effective integration of support workers into ward staffing is 
associated with a higher rate of task completion for RNs (Roche et  al. 2016). 
However, there is evidence that despite the addition of nursing support workers to 
the nursing team there is a negative impact on patients’ outcomes. Twigg and col-
leagues (Twigg et al. 2016) identified that for every 10% of time a patient spent on 
a ward with nursing support workers added to nurse staffing, there was a 1% 
increased chance of developing a hospital acquired urinary tract infection and a 2% 
chance of acquiring pneumonia. Likewise, Aiken and colleagues (2017) identified 
that increasing the percentage of assistive personnel resulted in an 11% increase in 
the chance of a preventable death and a decrease in the quality and safety of hospi-
tal care.

In contrast to this is the substitution model, whereby registered nurses are 
replaced with unregulated workers. While this maintains the number of hours of 
care available, it reduces the hours of care provided by registered nurses, which has 
been shown to have a negative impact on patient outcomes (Needleman et al. 2002, 
2011; Twigg et al. 2011). In addition, some unregulated workers feel powerless in 
refusing to perform delegated activities, resulting in them undertaking activities 
outside of their scope of practice that they are not competent or trained to undertake. 
This may also result in an increase in negative patient outcomes (Blay and 
Roche 2020).

These negative patient outcomes identified with lower regulated nursing levels 
include:

•	 shock and cardiac arrest,
•	 upper gastrointestinal bleeding
•	 failure to rescue
•	 length of stay (Needleman et al. 2001, 2002).

Through the substitution model there is also likely to be a greater burden on the 
remaining regulated nurses in terms of delegation to and supervision of unregulated 
staff (Butler et al. 2011). Hegney and colleagues (2019) identified that nurses were 
very dissatisfied with a poor mix of staff, which negatively impacted on their work-
loads. Nurses indicated they were working with too many inexperienced staff with-
out the necessary skills, thereby increasing their workload.

Unfortunately, as nurses are the largest workforce in most if not all health care 
facilities, many hospitals and health care organizations try to contain costs by reduc-
ing the number of registered nurses or substituting professional nursing staff with 
less skilled nursing aids, licensed practical nurses and other assistive personal 
(Needleman 2017). Budgetary constraints can be challenging for nurse managers as 
they try to provide optimal staffing to meet patient needs, while trying to remain 
within budget (Hughes et  al. 2015). Staffing decisions are made more difficult 
because of limited access to timely and accurate data showing bed occupancy and 
resource needs.
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9.5.3  �Stress, Burnout and Fatigue

Stress, burnout and fatigue have been identified as factors that impact on nurses’ 
workloads and their turnover intentions, resulting in some nurses leaving after only 
a few years in the profession (Snavely 2016). An estimated 30–50% of nurses leave 
their position in nursing or leave the profession altogether after the first three years 
(MacKusick and Minick 2010). It is estimated that in the twenty-first century a 
nurse’s career is five years or less with an estimated 2.5 million nurses not practic-
ing (Goodare 2017).

Nurses experience one of the highest levels of occupational stress as a result of 
high workload demands, emotional strain, long working days, overtime, staff short-
ages, a lack of support and conflict between healthcare teams (Williams and Smith 
2013; Rothmann et al. 2006). In recent years increased stress has also been associ-
ated with the advancement in technologies, increasing financial constraints on the 
health system and changes in workplace environments (Jennings 2007). The 
National Health Service conducted a review of the health and wellbeing of its staff 
and identified that one quarter of staff absences were due to stress, depression and 
anxiety (Fearon and Nicol 2011). This impacts on job satisfaction, productivity and 
performance and can compromise wellbeing, leading to nurses feeling inadequate 
and burned out (Najimi et al. 2012). Nurses who show changes in their psychologi-
cal wellbeing are more inclined to resign from their position and leave the nursing 
profession (Drury et al. 2014). In addition, high levels of stress among nurses can 
result in a failure to recognize patient deterioration, leading to negative outcomes 
for patients including mortality (Stewart and Terry 2014).

Burnout is a psychological concept defined as complete emotional, physical and 
mental exhaustion caused from continual physical and psychological stress 
(Okwaraji and En 2014). Symptoms can also include depersonalization and a reduc-
tion in perceived accomplishments (Goodare 2017). Nurses are considered to be at 
high risk of burnout due to unpredictable and stressful working environments result-
ing from financial and managerial constraints, which impact on nurses’ ability to 
provide the quality of care they expect to deliver (Macken and Hyrkas 2014; 
Manzano García and Ayala Calvo 2012). Associated with burnout are the increased 
financial costs related to absenteeism, lost productivity, staff turnover and poor 
quality of care resulting in potential adverse events for patients. For example, in 
2014 the average cost, in American dollars, of turnover per Full Time Equivalent 
(FTE) nurse is estimated at $48,790 in Australia, $20,561 in the USA, $26,652 in 
Canada and $23,71  in New Zealand. Akman and colleagues (2016) identified a 
direct link between job satisfaction and burnout. When job satisfaction was high 
burnout was low, and when job satisfaction was low burnout was high. High burnout 
negatively effects employees and impacts on the quality of care provided to patients 
(Gosseries et al. 2012). Interestingly, satisfaction with care is also lower in hospitals 
where nurses are dissatisfied and experience burnout. Research suggests that there 
is a link between nursing burnout and compassion fatigue (Foureur et al. 2013).
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All nurses are at risk of developing compassion fatigue due to prolonged stress-
ful situations and their inability to remove themselves from direct patient care. 
Compassion fatigue is noticed when a nurse shows declining empathy towards 
patients related to continual exposure to another’s suffering, both physical and emo-
tional, as well as a lack of support from the workplace (Hegney et  al. 2014). 
Unfortunately, research shows that when one reaches compassion fatigue it is hard 
to recover as the person is completely drained of all compassionate energy (Jenkins 
and Warren 2012; Coetzee and Klopper 2010). Compassion fatigue has been identi-
fied worldwide as a contributor to nursing shortages (Nolte et al. 2017; Harris and 
Griffin 2015; World Health Organization 2016). The symptoms of compassion 
fatigue include;

•	 Sadness
•	 Depression
•	 Anxiety
•	 Intrusive images
•	 Flashbacks
•	 Numbness
•	 Avoidance and
•	 Poor self-esteem (Hooper et al. 2010).

When nurses feel compassion fatigue the desire to leave the profession increases 
as does turnover intentions (Coetzee and Klopper 2010; Nolte et al. 2017; Harris 
and Griffin 2015; Sheppard 2016; Bohnenkamp 2016). Compassion fatigue also 
impacts patient care and safety resulting in an increase in patient dissatisfaction, and 
financial strain for the institution resulting from increased costly negative patient 
outcomes. It has been suggested that if organizations empower their nurses, they 
may potentially protect them from the development of compassion fatigue (Berger 
et al. 2015). In addition, workplaces that are supportive, nurturing, caring and com-
passionate towards staff are seen to combat compassion fatigue (Harris and Griffin 
2015). Nurse managers need to consider the risk of stress, burnout and compassion 
fatigue when scheduling staff and allocating workloads in order to maintain staff 
health and wellbeing. This can be challenging due to the lack of real-time data avail-
able to assist with workload allocation, determination of patient care requirements 
and the number of nursing staff needed.

9.5.4  �Changes to Patient Care Needs

In recent times, a variety of changes in patient characteristics has impacted nursing 
workload. One of the most significant is aging of the population, noticed in most 
developed countries. The United Nations reported that the world’s population aged 
60  years and older will double over the next 30  years accounting for between 
20–30% of the population in some countries (Giacalone et al. 2016; Vespa et al. 
2018; McPake and Mahal 2017; Department of Economic and Social Affairs 

G. Doleman and C. Duffield



249

Population Division 2017). Patients above the age of 60 years usually have more 
than one diagnosis and multiple comorbidities. This increases the complexity of 
care required and results in greater consumption of resources, that is more nursing 
hours required to care for the patient (Snavely 2016; Duffield et al. 2015; Anderson 
2014). In addition, many diseases that once resulted in death are now treatable, lead-
ing to an increased number of people living for many years with a chronic condi-
tion, increasing demands for care over time and as a consequence, more staff to 
meet those needs (Haddad and Toney-Butler 2019).

Patient churn is a factor which can significantly impact workloads at the unit 
level in hospitals (Duffield et al. 2019a). Patient churn is the excessive movement of 
patients due to admissions, transfers and discharges (Hughes et al. 2015; Blay et al. 
2017). During times of churn a nurse’s workload increases beyond the work 
demands of direct patient care (Hughes et al. 2015). Blay et al. (2017) found that as 
a result of poor bed management policies resulting in patient churn, the amount of 
time needed to move medical-surgical patients between and within wards in one 
hospital site was equivalent to 11.3 Full-time Equivalent (FTE) nurses. These extra 
ward requirements are difficult for managers to plan for, as churn is unpredictable, 
resulting from a fluctuation occurring during a shift (Hughes et al. 2015). In addi-
tion, some hospitals still manage patient flow on paper, white boards and via phone 
calls, which does not allow precise and timely information to match bed availability 
and human resource requirements (nurses).

A study conducted by Duffield and colleagues (2019a) explored the impact of 
bed configuration changes on nursing workload. The study identified that there was 
a noticeable increase across most ward activities following planned changes to 
patient mix. Specifically, nurses noticed a substantial increase in workloads associ-
ated with transfers in and out of the ward, noting lengthy and repetitive contacts 
with bed management staff and staff on other wards or in different facilities. The 
addition of temporary staff also meant that many permanent nurses were left per-
forming indirect care for patients that required knowledge of the ward, including 
discharge, liaison with doctors and communication with families. The ward had 
mandated nurse-to-patient ratios of 4 patients to 1 nurse. However, nurses stated 
that this ratio did not reflect the acuity of patients and resulted in some nurses being 
assigned four very sick patients. Nurses felt that the ward had become a difficult 
place in which to work. Further, the nurse staffing figures indicated that the planned 
staffing numbers did not accurately predict the impact of increased patient churn 
and changes to patient casemix (Duffield et al. 2019a).

Unfortunately, when patients are not discharged in a timely manner the result is 
system wide congestion. This results in poor quality of care including higher patient 
mortality rates, higher rates of readmission, greater exposure to error, decreased 
patient satisfaction, emergency blockage due to a lack of beds, increased length of 
stay, understaffing or overstaffing and strain on nursing and ancillary staff (Morley 
et al. 2018). As a consequence nurses increase their focus on improving bed capac-
ity by speeding up discharges thereby increasing their workload, instead of focusing 
on their primary role of caring for patients (Ward et al. 2010). Interestingly, patients 
who are discharged early have a higher risk of being readmitted within 72  h of 
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discharge, especially if they are discharged before they have adequately recovered 
(Anderson et al. 2011).

When workloads are high a nurse may ration care according to patient needs. 
Care rationing is used when a nurse needs to prioritize care according to resources 
and their capacity to undertake the work (Kalisch et al. 2009). In times of patient 
deterioration a nurse will assess, respond and intervene in a timely manner to pre-
vent adverse events (Dalton et al. 2018). Patient deterioration may necessitate one-
to-one patient care and at times, more than one nurse per patient, such as in a cardiac 
arrest. Unfortunately, this can also limit the time a nurse has with other patients 
allocated to them for the shift, resulting in missed or delayed nursing care (Kalisch 
et al. 2009; Duffield et al. 2011b). It is hard for nurse managers to anticipate staff 
workloads and staffing levels in the absence of timely and accurate data and this 
situation is compounded by ward instability (Duffield et al. 2015), difficult practice 
environments (Halpin et al. 2017), low staffing levels, inadequate time (Schubert 
et al. 2008) and violence towards healthcare professionals (Phillips 2016). Any of 
these factors can result in episodes of missed or delayed patient care, and it is 
unlikely that any staffing method could take account of these issues. This is where 
the role of experienced nurse managers becomes critical. Their expertise is essential 
in making effective staffing decisions, which can have life or death consequences 
for those in their care.

The ever-increasing expectations of patients and family members about treat-
ment options and care they expect to receive while in hospital is also adding to the 
workload and stress levels of nurses. More than ever before nurses are being exposed 
to google doctor, terms like cyberchondriacs and the development of the e-patient. 
Many nurses have witnessed the increasing emphasis and influence that cyber real-
ity has on healthcare, patients and their families (Holyoake and Searle 2015). There 
are benefits for patients searching the internet for healthcare related information 
including increased empowerment, knowledge, support, alleviation of anxiety 
(Power and Kirwan 2013) and taking more responsibility for their own health and 
wellbeing (Gee et al. 2012). The use of digital technologies by an older person may 
also have the added benefit of allowing them to remain in the community longer by 
supporting their own care needs (Georgsson 2018). However, the negative conse-
quences of cyber reality can include misinformation, loss of professional authority 
and search anxiety. The loss of professional authority includes reduced confidence 
by the community in health professionals’ knowledge, and reduced effectiveness of 
health professionals’ intervention (Holyoake and Searle 2015), which can increase 
nursing workloads. This can also have a direct impact on patients as they may fol-
low inaccurate and dangerous practices from untrustworthy sources (McMullan 
2006), which can result in negative outcomes and even death.

Managers are meant to adjust nursing resources by reviewing shift-by-shift fluc-
tuations in the number of patients but as the midnight census is used, it is difficult to 
take account of patient flow throughout shifts (Kane et al. 2007b; Unruh and Fottler 
2006; Clements et al. 2008). This is critical as research shows that if managers allo-
cate resources effectively the quality of care is improved and the consequences of 
nurse overload are reduced (Hughes et al. 2015). In contrast to this, when successful 
deployment of nursing personnel is not achieved, an increase in patient adverse 
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events is noted, including an increase in mortality and morbidity and poor nursing 
outcomes such as job dissatisfaction, stress and burnout (Aiken et al. 2012, 2013), 
and increased turnover intentions. The difficulties with successful deployment of 
resources needs to be noted in terms of the limited data available for managers 
showing bed occupancy and patient acuity. Timeliness of data availability is also 
an issue.

9.5.5  �Aging Workforce

As the generation of baby boomers is now reaching retirement age (Graham and 
Duffield 2010), the number of nurses leaving the profession in the next 15–20 years 
is set to increase (Snavely 2016). This has a direct impact on nursing care and 
patient outcomes due to the increase in less experienced and skilled nurses within 
the workforce (Collins-McNeil et al. 2012). Unfortunately, in the twenty-first cen-
tury the ageing nursing workforce is a problem for most developed countries, as 
shown below;

•	 The average age of nurses in Australia is 44 years of age with 2 in 5 nurses being 
over 50 (Australian Insitute of Health and Welfare 2016).

•	 In the United States the average of nurses is higher, at 51 years of age (Smiley 
et al. 2018).

•	 The labor force survey in the United Kingdom shows that 48.9% of registered 
nurses are 45 years or older (Royal College of Nursing 2017).

The greatest loss associated with the aging workforce is the loss of clinical 
expertise and intellectual capital that these nurses possess. These attributes are cen-
tral to the education of new nurses, improvement in patient outcomes and the iden-
tification of improvements needed (Kirgan and Golembeski 2010; Glasper 2011). 
Unfortunately, as workloads increase this also has an impact on older nurses result-
ing in increased stress, poor health and injury (Gabrielle et al. 2008). Research sug-
gests that nurse managers need to identify ways to retain older, more experienced 
and knowledgeable nurses, while trying to recruit younger nurses into the profes-
sion (Collins-McNeil et al. 2012; Kirgan and Golembeski 2010; Glasper 2011). One 
such strategy is for nurse managers to decrease workloads of older nurses to prevent 
stress and injury (Graham and Duffield 2010). This can be challenging for nurse 
managers due to the lack of real-time data showing bed occupancy, patient acuity 
and availability of nursing resources.

9.5.6  �Communication

Poor communication within a healthcare organization has also been identified as a 
source of errors, job dissatisfaction and a contributor to nurse turnover intentions 
(Doleman 2017). Specifically, nurses have rated communication with supervisors, 
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communication climate and media quality as the factors that most impact on job 
satisfaction and turnover intentions (Doleman 2017). Poor communication has 
been implicated in negative patient events leading to death or serious injury in 
patients. It is also the cause of patient dissatisfaction, lack of continuity of care and 
ineffective use of resources and worktime, all of which impact on the economics of 
a healthcare organization (Vermeir et al. 2015). Nurses often feel frustrated with 
information accessibility, hierarchical filtration, distortion and ease of access, all 
features of inefficient work environments (Yazici 2002). Agarwal and colleagues 
(2010) identified that communication inefficiencies cost the U.S healthcare system 
over $ 12 billion annually with a 500 bed hospital costing on average $4 million 
per year.

Effective organizational communication is needed for quality and safety for 
patient care and also, operational effectiveness (Agarwal et  al. 2010). Effective 
communication relies on management’s ability to maintain the communication flow 
within an organization. Research suggests that by restructuring and improving com-
munication systems, distortion of information will reduce (Doleman 2017; Duffield 
et al. 2011b), which may also have the benefit of reducing the mean length of stay, 
maintaining high patient satisfaction levels (Friedman and Berger 2004) and sup-
porting the sustainability of the workforce.

9.6  �Implications of Incorrect Staffing

Nurse managers are challenged in their attempts to allocate staff resources success-
fully by a variety of factors that impact on nursing workloads. They often struggle 
to make evidence-based decisions due to limited access to critical real-time data at 
the point of delivery. These limitations can impact on nursing resource allocations, 
workloads and the optimization of patient outcomes (Hussey et al. 2015).

The current workload models show limited evidence for the reliability of mea-
suring workloads and staffing requirements. Fasoli and colleagues (2011) and Fasoli 
and Haddock (2010) concluded that many systems are not accurate enough for 
resource allocation or decision-making. The problem in Australia lies in the limited 
information collected by government funded agencies about nursing in the hospital 
and the characteristics of patients that create the demand for nursing resources. In 
the United States of America, the utilization of patient data for quality assurance has 
been undertaken since the early 1990s (Rosser and Kleiner 1995). However, the data 
and the outcomes measured are linked to medical management rather than nursing 
care. Unfortunately, data available on the patient, nurse, organization and outcomes 
are not routinely extracted to quantify their effect on costs, patient safety and quality 
of care (Duffield et al. 2006).

In addition, most workload measurement tools use some degree of professional 
judgement to measure the demand for nursing care and each makes an underlying 
assumption about what constitutes adequate safe care or quality staffing (Griffiths 
et al. 2020). Further, each method provides a basis for nurse staffing, but fails to 
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provide insight into the most appropriate mix of staff, and fails to take into consid-
eration casemix variability (patient mix); all aspects which are required for the pro-
vision of adequate and safe care. There are also implications for full time nurses that 
are often left working hours around those that are part time and casual. This loss of 
control over practice and work life has been identified internationally as a key issue 
for nurses and a challenge for nurse managers when making decisions about the 
allocation of nursing resources (Duffield et al. 2006; Aiken et al. 2001; Duffield and 
O’Brien-Pallas 2002).

The current method of measuring and allocating nursing resources can also have 
an impact on the quality of patient care if insufficient or inadequate information is 
available on which to base decision-making. For example, current workload mea-
sures assume that patient volume is static and due to the lack of real time data on 
patient movement, renders workload associated with patient churn invisible. As a 
result, shifts that have high patient turnover or churn show an increase in patient 
mortality related to an increase in nursing workloads (Hughes et al. 2015; Blay et al. 
2017). Similar results were identified In the United Kingdom, where a 9% increase 
in the risk of death in one trust hospital was noted due to inadequate staffing levels 
(Griffiths et al. 2018). They also identified that the relationship between registered 
nurse staffing and mortality appeared to be linear with no clear threshold effect, 
highlighting the difficulties for managers assessing optimal staffing levels to meet 
patient care needs. Further, in a study conducted in Finland, an increase in negative 
patient outcomes including mortality was noted when workloads were above opti-
mal levels (Fagerström et al. 2018; Junttila et al. 2016).

In addition, the costs of negative outcomes due to increased hospital stay and 
additional resource demands need to be considered as the average cost of a patient 
stay in 2013–2014  in an acute care setting was $1839 per day in Australia 
(Independent Hosptial Pricing Authority n.d.). These costs increase pressure on the 
already tight healthcare budget in most countries. Based on data limitations, frag-
mentation of services, poor coordination of care and a lack of real time information 
at the point of care continue to impede the provision of quality and safe patient care 
(Agency Healthcare Research and Quality 2014).

9.7  �The Future

Over the years, safety concerns linked to staffing, nurses’ workloads and patient 
outcomes have been noted, in part due to the lack of real time data available on 
which nurse managers can make decisions. These limitations in data availability 
provide a continual challenge for nurse managers in measuring the complex and 
dynamic workload of nurses. They need access to real-time data on aspects such as 
bed occupancy, patient acuity and the characteristics and availability of nursing 
resources (Duffield et al. 2019a).

Unfortunately, the static nature of performance reporting systems is caused by 
lack of consensus on key measures, lack of consistency in data sources, poor quality 
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of available data and lack of support from IT (Ghazisaeidi et al. 2015). This results 
in inconsistent and poor-quality reports which are time consuming to develop, but 
which in many instances, do not allow managers to identify or monitor ward perfor-
mance, therefore hindering decision-making. As nurse managers are in a critical 
position responsible for the utilization of information to ensure positive patient out-
comes (Hart 2010) and nurse staffing sustainability, they require interactive tools to 
transmit, organize, analyze and display performance data in real time (Ghazisaeidi 
et al. 2015). Nurse managers should be able to advocate for appropriate systems, 
known more commonly as performance dashboards, to be installed (Ghazisaeidi 
et al. 2015), which will allow them to create an environment that will promote qual-
ity patient care (Strudwick et al. 2019a).

A performance dashboard is a layered information system that has the capacity 
to allow managers to measure, monitor and manage ward performance effectively 
(Ghazisaeidi et al. 2015). By having these systems in place managers are able to 
focus on other activities which promote patient safety and the corrective actions 
needed to improve care provision (Ghazisaeidi et al. 2015; Duffield et al. 2006). The 
successful implementation of a performance dashboard can support evidence-based 
nursing care by allowing support for clinical judgement and client values based on 
proven outcomes (Nursing Informatics Awareness Task Force 2007). In addition, 
the availability of accurate and timely data will allow nurse managers to success-
fully allocate nursing resources based on patient care needs. This will allow nurse 
managers to successfully manage and progress patients through the health facility 
while facilitating effective clinical leadership of front-line nurses, which drives safe 
and quality patient care (Wise and Duffield 2019).

A study conducted in Queensland (Australia) provides an example of the admin-
istrative data required for the creation of a successful hospital performance dash-
board. In the study, administrative data were collected over a two-year period to 
explore the impact that bed configuration changes and patient mix have on a nurses’ 
workload. The administrative data collected examined ward activity, acuity indica-
tors, resource intensity and nurse staffing requirements. See Table 9.2 for a sum-
mary of some data elements which can be readily accessed from administrative 
datasets. Results from the study determined that the bed configuration changes 
resulted in an increase in patient transfers, greater variability in casemix and an 
increase in nursing workloads. The study concluded that nurse managers should be 
supported with the necessary skills to access and utilize available administrative 
data, allowing for expert decisions to be made regarding the complex and often hid-
den aspects of nursing workloads (Duffield et al. 2019a). By harnessing administra-
tive data, organizations will have the ability to measure and act on key indicators 
and events in real-time.

In another example also in Queensland, a digital reporting and monitoring dash-
board system was implemented into community child health services to inform ser-
vice improvements, guide strategic planning and support implementation of strategic 
priorities. This dashboard collected information on service activity, workforce, con-
sumer feedback and socio-demographic data, and was accessible to all child health 
services and programs. The data allowed for baseline establishment prior to 
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interventions to improve service delivery. Each team accessing the dashboard iden-
tified areas of improvements based on information reported in the dashboard. As a 
result of the implementation of the dashboard child health services were able to 
make informed decisions about clinical service, utilization of resources and future 
planning (Kennedy and Tracey 2018). In addition, Rosow et al.’s (2003) seminal 
work identified the benefits of performance dashboards as

•	 Increased performance and reduced costs and time.
•	 Process improvement optimizing patient placement,
•	 Increasing staff efficiency,
•	 Improving bed utilization, occupancy and patient flow,
•	 Optimizing utilization of materials,
•	 Predicative capacity management which reduced overcrowding, operating delays,
•	 Increased staff satisfaction,
•	 Better treatment of patients
•	 On-demand historical, real-time and predicative reports,
•	 Alerts warning and recommendations, ability to share information throughout 

the hospital
•	 Timely data driven decision making regarding staffing levels,
•	 Improved crisis management

Table 9.2  Administrative data

Ward activity
Acuity indicators and resource 
intensity

Nursing staffing 
requirements

Occupancy Acuity Indicators Planned Vs. Actual staffing
 � •  occupancy %  � •  Intensive care transfers in  � •  Planned Staffing
 � •  Length of stay  � • � Medical Emergency Team 

(MET) Calls
 � •  Actual Staffing

 � •  Occupied Bed Days Resource Intensity Dataa  � • � Difference 
(Planned-actual)

Patient Movements  � •  Highest intensity Employment Status
 � •  Admissions  � •  Second highest  � •  Full-time
 � •  Transfers In  � •  Third highest  � •  Part-time
 � •  Transfers Out  � •  Fourth highest  � •  Internal Casual
 � •  Deaths  � • � Other (intensity not 

categorized)
 � •  External Agency

 � •  Discharges Skillmix
 � • � Total Patient 

Movements
 � •  Registered nurses

Emergency status  � •  Enrolled nurses
 � •  Emergency  � •  Nursing assistants
 � •  Elective Specials
 � •  Unassigned  � •  Number of Specials

aDetermined from AR-DRG codes
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Collectively these integrated applications directly benefit health care providers, 
insurers, and most importantly, patients. Improvements in the workflow of service 
co-ordination is also noted (Hussey et al. 2015) as nurse managers will have real-
time data showing patients’ diagnoses, patient acuity, census data, patient rooms, 
admission dates and estimated discharge and requirement of specialty staff 
(Punnakitikashem et al. 2013).

9.7.1  �Challenges

There are several requirements that must be met before dashboards can be utilized 
for quality improvement (Weggelaar-Jansen et  al. 2018). These include the effi-
ciency and effectiveness of information presented to the user; content needs to align 
with needs; there must be an ability to customize visualization and display timely 
and complete data for users; and the system must be capable of inter-connectivity 
and performance indicator development (Ghazisaeidi et al. 2015; Weggelaar-Jansen 
et al. 2018). Unfortunately, these issues have been identified in the literature as areas 
that hospitals and health care facilities fail to manage appropriately.

Regardless of the dashboard system used, the output will only be as good as the 
data being entered into the system. Support will need to be provided to clinicians to 
ensure the input of quality data. This also requires managerial and staff commitment 
as an essential component for successful implementation and use (Taylor et  al. 
2015). Staff training is also important, as is staff understanding of expected benefits 
and uses. Research continues to identify that nurse managers are underprepared for 
their roles, particularly in the use of data (Collins et al. 2017; Westra and Delaney 
2008; Strudwick et al. 2019b; Moore et al. 2016). Therefore, educational institu-
tions and employers must strengthen efforts to improve the knowledge and skills of 
individuals to be able to undertake these roles successfully. The importance of this 
cannot be underestimated as the need for health practitioners to engage and use 
technology successfully now and into the future escalates (Hussey et al. 2015).

Importantly, staff will become cynical if there are limited perceived benefits of 
system implementation. Tools must be tested for reliability in each new setting 
where implementation occurs (van Oostveen et al. 2016). If this is not undertaken, 
engagement may be impacted, especially if important aspects of care are omitted 
because they are deemed to be less important (Brennan and Daly 2015). While the 
use of dashboards has been developed to unite disparate data sources into meaning-
ful readily available reports, the satisfaction with such deployment has been modest 
(Kennedy and Tracey 2018; Lachev and Price 2018; Lytvyak et al. 2018). The chal-
lenges include incomplete or out of date data, limited system access and usability. 
These challenges need to be addressed to facilitate successful infiltration of dash-
boards in the future. Despite the importance for quality patient care and staffing 
costs there is little available research that pays attention to the impact that these 
tools and systems can have in facilitating nurse staffing decisions (Griffiths 
et al. 2020).
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9.8  �Conclusion

This chapter highlights the challenges faced by nurse managers in terms of measur-
ing nurses’ complex and dynamic workload at the ward level (Duffield et al. 2015; 
Douglas 2010). Without the use of real time data at the point of care, the mismatch 
between the supply of nursing resources and patient needs will continue with con-
sequences for patients, staff and the health care system as a whole (Douglas 2010; 
Tierney et al. 2013). As reported in Chaps. 2 and 14, artificial intelligence (AI) and 
machine learning (ML) increasingly are being considered useful for decision sup-
port in health and social care delivery. Hospitals rarely use the extensive administra-
tive data they collect about patients and staff on each ward to make evidence-based 
staffing decisions. To harness existing data, software must be employed that allows 
data to be extracted, analyzed and interpreted for visualization in a timely manner 
to support staffing decision making (Leary et  al. 2016). Evidence-based staffing 
decisions need to incorporate both comparative and longitudinal trends offered by 
quantitative administrative data, with the perspective of expert nurses who have the 
knowledge to contextualize the data and provide a full picture of nursing workload 
at the ward level.

9.9  �Review Questions

	1.	 Can you list some of the challenges that nurse managers face in allocating 
enough resources to meet patent care requirements and consider how these chal-
lenges are overcome in your practice?

	2.	 Can you list some of the nursing sensitive outcomes mentioned in this chapter 
and consider how they are captured in existing healthcare systems in your 
practice?

	3.	 Can you recall the different types of workload measurement systems listed in 
this chapter, select one of them and explain why you consider it to be your pre-
ferred choice to implement in practice?

9.9.1  �Answers

	1.	 The challenges faced by nurse managers include,
Nursing shortages and workforce trends,
Skills mix.
Stress, burnout and fatigue.
Changes to patient care needs.
Aging workforce.
Communication.

9  Administrative Applications

https://doi.org/10.1007/978-3-030-58740-6_2
https://doi.org/10.1007/978-3-030-58740-6_14


258

	2.	 Needleman and colleagues (2001) identifies the following Nursing Sensitive 
Outcomes;
Mortality,
Failure to Rescue (FTR),
Shock/ Cardiac Arrest,
Deep Vein Thrombosis,
Central Nervous System Complications,
Decubitus Ulcer,
Gastrointestinal Bleeding,
Pneumonia,
Sepsis.
Urinary Tract Infection,
Length of Stay,
Physiologic/Metabolic Derangement,
Pulmonary Failure.
Surgical Wound Infection.

	3.	 In this chapter, five workload measurement systems are listed
The patient assessment and information system (PAIS),
The Diagnostic Related Grouping (DRG) Nurse Cost Model,
The Nurse Hours of Care per day,
Nursing to patient ratios and mandated ratios, and
Commercial software packages.

Glossary

CQI  Continuous Quality Improvement
DRG  Diagnosis Related Groups
Failure to rescue FR  As a safety and quality measure, failure to rescue has been 

defined as the inability to prevent death after the development of a complication.
MDC  Major Diagnostic Categories
MIS  Management Information System
NHpPD  Nursing Hours per Patient Day
NSO  Nursing Sensitive Outcomes—a measure of nursing’s contribution to 

patient safety.
NWMS  Nursing Workload Management System, which measure direct, indirect, 

and nonclinical patient care hours by patient acuity
PAIS  Patient Assessment and Information System
Patient churn  The excessive movement of patients due to admissions, transfers 

and discharges
PCS  Patient Classification System, also used interchangeably with NWMS
TQM  Total Quality Improvement
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