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Preface

The Need for a Better Understanding of Contributions Made by the Nursing and Midwifery

Professions to the Health of any Nation.
This book seeks to meet the need for a better understanding of the many and varied very
significant contributions made by the nurses and midwives within any country’s health system.
The nursing and midwifery workforce is three times as large as that of any other health
professional group. It is viewed by many as the largest health cost burden rather than for being
responsible for the most significant cost savings to the health industry by enabling many
individuals to continue to contribute productively to the nation’s overall economic status.

We are passionate advocates for the nursing, midwifery and informatics professions and have
spent a lifetime endeavoring to make our profession more visible to decision makers. We have
fought many battles and encountered many barriers. Despite the many solutions developed over
the years, we continue to witness a very poor understanding of the nursing and midwifery
human resources’ needs relative to meeting health service demands. Nurses and midwives
deserve to be provided with the capacity to care for our fellow human beings during their most
intimate and often traumatic life events. That represents a highly valued investment for the
population at large. Nurses and midwives, most of whom are women, continue to be compelled
to fight and engage in industrial action to get a fair deal. This needs to change.

This book is addressed to a wide readership, including policy makers, health service executives,
managers in healthcare settings, nurses and midwives, health IT, health information and
ICT professional, researchers and educators. It is intended to contribute knowledge and provide
an argument for why nursing and midwifery data need to be a focal point for identifying
evidence of practice and facilitating health care service planning and resource management
at all levels within any organization, region, nation and the global health ecosystem.

The book’s content is based on extensive literary scoping reviews plus the authors’ real life past
and current local, national and international work and research experiences. The many
complexities associated with nursing and midwifery work and their human resource
management are decomposed. Many tried and tested solutions to address identified issues are
provided together with detailed descriptions of the underpinning research and development
activities we have undertaken. This includes some case studies from public and private sector,
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acute, sub-acute and long term care healthcare organizations. Our findings have an unequalled
large evidence base.

We provide detailed insights into the complexities associated with any health system to
improve future decision making by using digital transformation. It is our desire to influence our
readers so that they will be in a better position to negotiate, innovate and find suitable solutions
to issues they encounter in the healthcare environment. We have identified numerous impacts
of past high-level decisions made and associated lessons learned, so that those in highly
influential positions will be able to improve their future decision making.

Attaining the capacity to care requires the inclusion of nursing data and the effective use of
routine operational data collected at any point of care. Readers are exposed to evidence
provided from numerous systematic reviews and real-world case studies from multiple
countries to provide them with new knowledge. Our analysis of the many issues identified has
shown a need for improvements in clinical data management, digital transformation
implementation strategies, greater collaboration and a stronger focus on working effectively
using multidisciplinary teams, and to make use of small teams for direct care delivery in the
acute sector.

We have provided evidence based solutions for the adoption of safe nurse staffing principles
and optimum use of operational data enabling the implementation of health service delivery
strategies that will result in improved patient and organizational outcomes. Our recommended
solutions provide organizational transparency enabling every health worker to view
information that enables them to effectively contribute as a team member to achieve optimal
patient and organizational outcomes. Readers can learn to make better use of informatics to
collect, share, link and process data collected at the source for the purpose of providing real time
information to decision makers at every level of the organization, enabling optimum use of
available human and other resources required to meet health service demands at any point in
time and place.

Organization of the book

The first two chapters provide context and a big picture view by describing current dynamic
health care environments and explaining the concept of the capacity to care. This is presented
within the context of any national health system’s framework and its primary building blocks
that determine goals and outcomes. Our focus is on achieving efficient operational processes in
order to optimize our capacity to care. This requires us to examine and decompose input,
process and output factors together with the metadata needs for measuring operational
efficiency and effectiveness.

The next four chapters provide an overview of current data use to determine nursing
workloads and analyses four different nurse staffing methodologies. This reveals significant
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variations and limitations leading to the need to identify the multitude of variables known to
influence service demand and to develop an agreed standard nursing metadata set that is well
suited to maximizing desired outcomes from any digital transformation. This is followed by
an analysis of nursing work measurement methods and an assessment of their construct
validity and use for benchmarking. As nurses and midwives constitute the largest group of
health professionals delivering care it is important to consider how best to match not only
numbers but also skills, knowledge and competencies within this workforce with service
demands. This analysis identifies the many difficulties encountered in our attempts to make
this happen.

Whilst acknowledging the global shortages of nurses and midwives, we provide suggestions for
the re-engineering of clinical service delivery methods by implementing the appropriate use of
non-nursing support staff. This section ends with an examination of nursing/midwifery
professional models of care, including care plans and organizational models that focus on
work allocation and distribution. Possible linkages between nursing documentation,
electronic care plans and electronic patient records are explored to identify how best to
improve data collection and data use efficiencies whilst supporting the effectiveness of
services delivered.

After achieving a better understanding of how to measure service demand, there is a need to
explore how to manage human resources to meet these demands in a manner that enables the
provision of quality care, facilitates the best possible use of the available skill mix at any time in
any location and be cost effective. Rostering staff to cover a 24 hour service is challenging.
Detailed instructions for roster development and re-engineering are provided. This is followed
by an examination of workforce planning to ensure the supply continues to meet service
demand needs over time. We again found many shortcomings in current practice. We provide
suggestions for meeting future service demands.

Throughout the book we identify numerous data collection, data use, information and
communication flow limitations. These are best resolved by making better use of available
digital technologies. Despite an extensive body of work associated with health (medical,
clinical and nursing) informatics, we were able to identify only relatively small pockets of
success. We understood the need for system connectivity many years ago and have been
working as participants in multidisciplinary teams to ensure that interoperability schema
adopted were able to accurately meet functional needs. Chapter 9 explains the need to
understand the relationships between data characteristics and attributes, and how these are
technically processed whilst retaining meaning and accuracy.

Health care is global. Clinical trials and medical advances are shared globally. There is a need
to consider how healthcare providers are best able to share, link, aggregate and compare data, to
attain reliable and accurate big data sources and facilitate data analytics to benefit global health.
Doing so ensures that local needs are met in a timely and sustainable manner. Key technical
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features required to optimize the results of local and national digital transformation strategies,
including system connectivity, interoperability, health data exchanges and secondary data use
are provided.

The chapter that follows focuses on how best to manage local digital transformations in a
manner that ensures the nursing data are incorporated and able to be used to suit multiple
purposes. Considerable detail is provided about how to overcome change management barriers
and how to go about designing new work processes. This includes a generic example of a
nursing acuity system implementation process. This chapter ends with guidelines for a system
implementation evaluation and the provision of an evaluation framework. This leads in to
methods of measuring the quality of services provided and the need for adopting meaningful
measurements, trend analysis, continuous monitoring and evidence-based practice. The
benefits of including nursing data is explained and outcomes research methods currently in use
are explored.

Chapter 12 applies all topics discussed in previous chapters to the residential long-term care and
community care sectors to identify significant differences. This is of paramount importance
given the growing ageing population and an expected growing increase in service demand.
Patient acuity is also valid in this sector and needs to incorporate lifestyle support needs. The
primary differences between acute and residential long-term care are the funding mechanisms
which in turn determine data collection and reporting requirements, without a focus of
supporting the capacity to provide holistic day to day care.

The final chapter summarizes findings and recommendations by looking to the future
highlighting the unique contributions made by nurses and midwives and initiatives underway to
provide greater public visibility. A detailed list of benefits to be obtained from using nursing
data is provided along with descriptions of cutting-edge digital transformation activities as
examples for others to follow. Two case studies detailing the authors patient acuity research
studies are provided as appendices.

Evelyn J.S. Hovenga

Cherrie Lowe
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Dynamic health care environments

How is capacity to care defined?

The term “capacity” refers to one’s ability to successfully undertake any type of activity to
achieve a desired objective or outcome, including the ability to apply a degree of competence
associated with any physical or cognitive activity. Capacity also refers to a quantity of things
that can produce or deliver required objects or services. Within the healthcare service industry
there is an emphasis on building workforce capacity in terms of numbers and skill mix.
Capacity building may be defined as:

promoting an environment that increases the potential of individuals, organisations and
communities to receive and possess knowledge and skills as well as to become qualified in
planning, developing, implementing and sustaining health related activities according to
changing or emerging needs [1].

Crisp et al. [2] identified four capacity building strategies, a bottom-up organizational
approach, a top-down organizational approach, the use of partnerships, and a community
organizing approach. In essence this is about building social capital. We’re interested in
measuring the nursing and midwifery capacity to care, where caring is the desired outcome
measure and in building capacity among those who need to plan, develop, implement and
sustain nursing and midwifery service delivery.

Caring processes may be referred to as personalization, participation and responsiveness as
applied when meeting a person’s health and care needs while making them feel “cared for” [3].
These three concepts were defined following extensive research by Strachan as follows:

*  Personalization is the degree to which the healthcare team gets to know the person. This
includes those interpersonal behaviors that demonstrate: connecting, knowing and
empathizing.

* Participation is the degree to which the healthcare team respects the involvement of the
person, and those close to them, in their healthcare. This includes those interpersonal
behaviors that demonstrate: involving, goal setting and sharing decisions.

* Responsiveness is the degree to which the healthcare team monitors and responds to the
person’s health & care needs. This includes those interpersonal behaviors that
demonstrate: being attentive, anticipating and reciprocity.

Measuring Capacity To Care Using Nursing Data. https://doi.org/10.1016/B978-0-12-816977-3.00001-0
© 2020 Elsevier Inc. All rights reserved. 1
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A capacity to care requires sufficient human resources with the appropriate knowledge and
skills to achieve these desired outcomes when and wherever health services are provided.
Nurses and midwives are at the center. The data and information collected and used by nurses
and midwives are fundamental to our ability to measure our collective capacity to care. This
group of health professionals apply their scientific knowledge and skills, as members of
multidisciplinary teams of health professionals, supported by lesser qualified staff within a
large variety of health care environments.

Balancing the many factors contributing to any nation’s health system’s capacity to care is very
challenging, given the continuing significant changes in the world around them such as
workforce availability, technology changes and increasing service demands. Health systems
and organizations need to be adaptive. Within the international medical informatics community
it is an accepted fact that sustainable health systems require successful implementations of
future proof digital technologies within every healthcare organization delivering services [4].
This is also required to enable us to measure our capacity to care. Sustainable information
systems need to be semantically interoperable to realize operational effectiveness and
efficiencies through the retention of meaning (context) despite electronic data transfers and
processing. This requires the linking of data elements to standard terminologies and associated
ontologies as a foundation and capability of machine processing. Semantic interoperability,
and its significance in terms of resulting system functionality, potential return on investments,
data integrity for decision support, ability to aggregate valid data for public health use and
practice evaluation, appear not to be well understood by key decision makers and many
software vendors.

Healthcare environments

Healthcare environments can be described from any one of many different perspectives, such as
financial, organizational, industrial, behavioral, philosophical, physical (healthcare building
design) or population health trends. Health systems overall are influenced not only by service
demand but also by external factors such as Government policies and legislation. Recipients of
health services tend to view their healthcare environment from the perspective of access to
services, service effectiveness and their experiences related to caring and welcoming aspects.
Health service providers are likely to view their healthcare environment in terms of location,
organizational facilities and culture, type and amount of service demand, resource availability,
available support services, equipment, supplies and technologies, research opportunities, or
environmental factors influencing health outcomes. From a workforce perspective, the
adoption of environmental standards pertaining to the supply of workers, labeling, work
protocols and procedures can contribute to improved patient safety.

The literature on healthcare environments primarily considers physical environments in terms
of interior design, color schemes, acoustics, lighting, space usage, room and unit configuration,
ventilation, environmental hygiene or links between internal and external environments [5].
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The design of healthcare facilities is ideally influenced by a desire to design “healing
environments.” Healthcare facility design must consider the needs and cultural preferences of
the patient, family and staff. In addition designs need to meet various safety requirements to
reduce opportunities for infection transmission, visitor, patient and staff injuries, enhance
workflow patterns and processes, and minimize cleaning, building maintenance and heating/
cooling costs.

In recognition of available evidence regarding the critical role of nurses in patient safety, the
Institute of Medicine was asked to undertake a study some years ago to identify the key aspects
of the work environment for nurses likely to have an impact on patient safety [6]. This study
found evidence indicating that organizational management practices, workforce deployment
practices, work design and organizational culture, that collectively make up the nurses’ work
environment, all contributed to many serious threats to patient safety. Nursing and midwifery
working environments are covered in some depth in Chapters 6 and 11.

What influences the capacity to care?

This book’s view of the health care environment is from a workforce capacity to care
perspective. Such capacity is influenced not only by the knowledge, skills and numbers of staff
that make up the available workforce, but also by all the nuances identified above, that
collectively make up their working environment. Many of these factors are constantly changing
based on service demands at any point in time. Changes occurring at other levels within the
health industry may also have an impact at the point of care and/or influence service demand.
Collectively these factors create a dynamic work environment for those directly or indirectly
engaged in meeting health service demands. It is imperative that individuals making up the
health service workforce have sound contextual knowledge of their dynamic working
environment.

In situations where any of these supporting environments have deficits, health professionals
tend to innovate and problem solve in an effort to minimize the impact on patient care. Their
actions and behaviors directly address the actual survival of their patients/customers. This
makes getting it right the first time imperative. Health service delivery is very much dependent
upon collaborative teamwork. Individual team members depend on effective communication
and information flows.

Fundamental to the delivery of health services is access to the right information and ease of
access to this information in a timely manner. Information guides actions and assists in decision
making. The absence of the right information is likely to cause delays in workflows, which in
turn can result in extended periods of patient discomfort or adverse patient outcomes. The
overall efficiency and effectiveness of health services actually delivered (productivity) is very
much dependent upon service co-ordination, communication and information transfer
strategies adopted.
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Society and healthcare delivery systems have, and continue to experience major changes
resulting from our ability to generate more data, and to transfer more information faster to more
people at any one time than ever before. As a consequence, people’s expectations are changing
and the health industry, being information and knowledge intensive, is well suited to maximize
the benefits of the new digital world. There is an urgent need for the health workforce as a whole
to think differently about our communication methods, data and information flows, data
collections and the way our key data assets are managed and made available for use.

Technically it is possible to almost simultaneously collect, aggregate and process lots of data
about all possible confounding variables associated with any specific health issue and gain new
insight regarding the best possible treatment or care options in a very short space of time. It’s
about our ability to collect practice based evidence. We need to be able to collect every bit of
data once at the point of encounter, and use it many times to suit multiple purposes. Health
system performance can be measured in a variety of ways. How should accountability
boundaries be described? Murray and Frenk [7] argue that “it is unfair to hold health systems
accountable for things that are not completely under their control; and health systems can
achieve greatest impact through influencing non-health system determinants of health.” The
latter is what contributes significantly to health service demand that in turn influences the
capacity to care. They have developed a framework for health system performance
measurement on the basis of:

1. The levels to which health system goals have been attained irrespective of the reasons that
explain the results.

2. A country’s control of the level of non-health system determinants through effective
intersectoral action such as tobacco smoking, safety requirements such as helmets for
motorbike riders, and road safety measures.

3. A narrower scope of accountability that refers to sub-systems and institutions within an
overall national health system architecture.

According to the World Health Organisation (WHO) [8], health system performance may be
viewed according to Tanahashi’s model of successive cascading levels, each dependent on the
previous level. From the target population perspective each of these levels need to perform
optimally. The highest best performing level that influences all other levels is accountability
and coverage, this is followed by the supply level, required to meet demands, then quality. The
least well performing level globally is financial coverage. Each of these cascading levels has
great potential for performance improvements through the use of digital health interventions.
The latter is addressed in Chapter 9.

The Australian Institute of Health and Welfare has developed a conceptual framework against
which to understand and evaluate the health of Australians and the Australian health system. It
has 14 health dimensions grouped under three domains; health status, determinants of health
and health system performance [9]. The latter has six categories that collectively indicate
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effectiveness in terms of relevance to client needs, accessibility in terms of universal access,
continuity of care, responsiveness, safety, efficiency and sustainability in terms of achieving
the desired results with the most effective use of resources and health system capacity.

The WHO has developed a Health System framework [10] consisting of the following six
building blocks that can be adopted to measure the overall performance of national health
systems:

* Leadership and governance (accountability and coverage)
* Healthcare financing (financial coverage)

* Health workforce (supply)

* Medical products, devices and technologies (supply)

* Health service delivery and (meeting demand)

* Information and research (quality).

Leadership and governance

Any healthcare workforce consists of many who are among the most highly educated within a
service industry. Relations between health professionals directly responsible for the provision
of clinical services are built on trust and collaboration. These complex interrelationships are
further influenced by those occupying positions of organizational power. Leadership is
provided in various ways by different people within any one organization. This may be
provided by those with formal positional authority or by those who are recognized for their
specific area of expertize or professional standing or personal attributes.

Governance is about ensuring compliance with legal, regulatory, professional, ethical, policy
and procedural requirements. Organizational behaviors, applied leadership and governance
strategies at any level within a national health system or healthcare facility, influence
healthcare delivery environments, patient safety and the ability to optimize the capacity to care.

Healthcare financing

The funding of health services is a fundamental requirement. Financial capacity determines
which services can or cannot be accessed or provided by location or by type of healthcare
facility or service. Any nation’s health budget is a large component of its Gross Domestic
Product (GDP). This ranges considerably between nations averaging at around 10%. There are
also significant variations regarding the distribution of health funds between primary care and
hospital services. In many instances the provision of hospital services represents the most costly
component of any nation’s health budget. Healthcare funding is subject to any number of
national and local policy initiatives. Healthcare financing influences the demand for service and
determines who needs to pay for the service, their capacity to pay and the urgency of the
healthcare need.
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Nursing budgets tend to be the largest component of any hospital budget. As a consequence,
financial managers often consider this budget to be an easy target to use to prop up other
departmental budgets. In our experience nursing directors are not always provided with the
most accurate information about their budgets by their co-executives, they tend to have to
“make do” with their budget allocation. The number of staff, skill mix and salaries paid, plus on
costs including leave arrangements and penalty rates for over time or working unsociable hours,
relative to service demands, ultimately determine to a large extent any healthcare facility’s
capacity to care. It is therefore imperative to manage these resources in a manner that optimizes
the match between service demand and resource allocation. A number of chapters in this
publication focus on this complexity by exploring the many variables that influence staff
resource allocations and utilization.

Health workforce

The health workforce is large and diverse covering many occupations, ranging from support
staff to highly qualified professionals. The availability of health workers with the necessary
knowledge and skill mix in appropriate numbers where and when needed is fundamental to any
nation’s health outcomes. Costs associated with contractual employment agreements or
regulatory working conditions that apply to specified groups of employees or occupations
within the healthcare sector, is influenced by industrial and political activities undertaken by
various professional organizations and unions who represent various categories of staff or
contractors. This can provide limitations or constraints for managers regarding the allocation of
human resources to individual workplaces. This is of particular concern regarding the nursing,
midwifery, and to a lesser extent, other clinical professions, as these groups need to be required
to provide their services 24/7 for 365 days per annum. Thus service scheduling and rostering is
an important component of managing costs while maximizing the capacity to care.

Effective workforce planning together with sound educational opportunities are required to
ensure the continuing availability of staff and contractors with the required knowledge and
skills. In addition, it’s important to optimize workforce participation by those suitably
qualified. Dysfunctional work environments lead to high staff turnover, a reduction in hours
actually worked by individuals and reduced participation rates. This impacts on any health
facility’s capacity to care. Workforce planning is covered in more detail in Chapter 8.

Medical products, devices and technologies

The availability of and access to various medical products, devices and technologies is
influencing the work methods and processes employed for the delivery of various health care
services. This includes the use of telehealth and information systems. Their use changes
workflows, communication patterns and support service needs. Their use may enhance or
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impede any facility’s capacity to care. Their use is referenced and explored further where
relevant in many of the following chapters.

Health service delivery

The delivery of health services covers all clinical and caring services provided in any location
or type of health service and is labor intensive. These services rely heavily on any number of
support services all of which need to be well co-ordinated to avoid delays and the inefficient use
of available resources. The challenge is to maintain a continuity of care throughout any patient
journey. Good planning plus a sound supportive infrastructure contribute to a health service’s
capacity to care. The following chapters detail how the capacity to care can be achieved.

Information and research

Research adds knowledge, a fundamental requirement of critical importance to the health
industry. Existing and new knowledge must be made available to all relevant health care
workers in any health care delivery location. Ideally data and information captured at the point
of care, and entered into an information system, can be processed immediately and reported on
in a timely manner. Real time operational systems providing routine and standard information
as well as facilitating the processing of ad hoc requests, are instrumental in supporting the
capacity to care at all times in any location. A digital health care ecosystem is highly
recommended as it is very time consuming to do this manually. A number of chapters to follow
provide the rationale and ideal system requirements.

What are the desired health system outcomes?
The WHO health framework [4] includes four high level goals or outcomes. These are:

* Improved health — both level and equity
* Responsiveness

* Financial risk protection

* Improved efficiency

Improved health, efficiency, responsiveness and caring

Health systems consist of many health care providers, both organizations and individuals whose
primary interest is to promote, restore or maintain health. This is achieved by delivering and
coordinating direct health services in a timely, safe and effective manner making use of
available support services and resources with minimum resource wastage to those who need
them when and where needed. Health systems which perform at a high level of quality and
productivity generally utilize a well connected digital infrastructure supporting maximum
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automation and using real time operational data. This type of automation ensures the
production, analysis, dissemination and use of reliable and timely information on health
determinants, service demand, resource distribution and use, and the ability to provide practice
based evidence of service delivery effectiveness and patient outcomes.

A well performing and effective health workforce is responsive to meeting service needs in a
competent, fair, efficient and effective manner to optimize health outcomes within the available
location, resource and circumstantial constraints. The concept of nursing is best described by
Henderson’s definition adopted by the International Council of Nursing (ICN):

The unique function of nurses in caring for individuals, sick or well, is to assess their
responses to their health status and to assist them in the performance of those activities
contributing to health or recovery or to dignified death that they would perform unaided if
they had the necessary strength, will, or knowledge and to do this in such a way as to help
them gain full or partial independence as rapidly as possible [11].

The ICN also notes that:

within the total health care environment, nurses share with other health professionals and
those in other sectors of public service the functions of planning, implementation, and
evaluation to ensure the adequacy of the health system for promoting health, preventing
illness, and caring for ill and disabled people.

Health and caring services are not only provided by nurses or midwives, however it is clear
from this definition that nurses contribute to, must have access to and make use of, all data and
information that collectively describes both an individual’s health status, required diagnostic,
treatment and caring services and supporting infrastructures. There is an increasing desire to be
able to demonstrate nursing’s contributions to improving the quality of services delivered and
cost reductions as well as evaluate and improve an understanding of care inputs, processes and
outcomes [12].

Nursing data at the center

We argue that nursing and other data used by nurses regarding all aspects associated with health
care service delivery, need to be at the center of all decision making. From a workforce
perspective nurses and midwives are the most prevalent in terms of numbers and they are
responsible for the bulk of all direct health care delivery services globally. They provide a
crucial support service to all specialized clinical services, are available on a 24/7 basis and
represent a critical link between the recipients of care, their families and communities as well as
between the many providers of care. Nurses and midwives fill the gaps especially after hours
when other health professionals are not on duty. They work with and contribute to real time
operational data. The continuity of care provided by nurses and midwives enhances data
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