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Abstract

An Exploratory Analysis of the Nurse Dependency of Patients with Burn
Injuries Using Data Collected in a National Burn Injury Database

It has long been recognized that poor nurse staffing levels can have a
detrimental effect on patient care and outcomes. Yet there is a lack of validated
UK nurse dependency tools available to predict or support staffing levels and
none specifically related to burn care. The international Burn Injury Database
(iBID) has been collecting data on the nurse dependency of patients with a
burn injury alongside information on their burn injury from specialised burn
services in England and Wales.

The aim of this research was to “explore the nurse dependency data contained
within iBID; to gain an increased understanding of nurse dependency in
relation to burn injuries and to assess if iBID contained information that could
be used to predict nurse dependency of acute burn inpatients and help with
nursing staff planning”.

An observational exploratory study approach was undertaken. First, to
ascertain whether the iBID nurse dependency tool measured nurse
dependency it was compared to the Safer Nursing Care Tool (SNCT) tool, the
most commonly used nurse dependency tool in the UK. Nurses in three burn
services scored the nurse dependency of their burn-injured patients daily using
both nurse dependency tools as well as fictional case studies to assess inter-
rater reliability. The results were analysed using Spearman correlation and
Krippendorff alpha. Secondly, the nurse dependency data from iBID was
analysed. Multiple regression was used to build a predictive nurse dependency
model and the nurse dependency trajectories were plotted to understand how
staffing levels are influenced by the recovery pathway a patient may be on.

This research has shown a correlation between the iBID nurse dependency
tool and the SNCT scores suggesting that the iBID nurse dependency tool
does indeed measure aspects of nurse dependency. There is a positive
relationship between nursing dependency and burn severity. In particular, the
size of the burn has been shown to have an influence on the nursing
dependency trajectory over a patients’ stay. Moving forward this may be used
to help predict nursing workload for a group of patients in advance and whether
the individual patient’s stay is likely to be longer than 1 day/percentage burn.
The regression modelling has highlighted several variables that have
predictive properties. The variables that had some clinical judgement
associated with them appear to be better predictors than pure objective
variables, thus giving weight to the argument that ND tools should be used
alongside professional judgement.
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Introduction

1.1 Introduction

In the last decade, nurse staffing levels, particularly in relation to the quality
of care, in the UK were brought to the forefront of the media and public minds
following the ‘Mid Staffordshire Hospital scandal’. The subsequent inquiry
(Francis, 2013) highlighted inadequate staffing levels as one of the
contributing factors to the many failings of care provided. It is perhaps not
surprising that poor staffing levels had a detrimental effect on patient care
and outcomes as there is a growing body of research emerging that shows
links between nurse staffing levels and quality of care. Several papers have
highlighted a link between lower levels of nurse staffing and an increase in
patient mortality (Aiken et al., 2002; Aiken et al., 2014; Ball et al., 2018; Musy
et al., 2021; West et al., 2014) whereas others have shown associations with
quality, adverse events, missed care and poorer outcomes (Bettencourt et
al., 2020; Duffield et al., 2011; Griffiths et al., 2018; Kane et al., 2007;
Needleman et al., 2002; Patrician et al., 2011). In 1998 Blegen (1998)
showed that the higher the Registered Nurse (RN) skill mix the less adverse
patient care incidences occur. She suggested that as far back as 1958,
nurses were concerned about nurse staffing levels and links with the quality
of patient care. Whereas, Cheung et al. (2008) suggested that the link goes
back still further and that even Florence Nightingale recognised the link

between trained nurses and improved patient outcomes.

The Royal College of Nursing (RCN) has been campaigning for adequate
nurse staffing for many years and has published several reports on the
issues of inadequate nurse staffing (RCN, 2010; RCN, 2019; Scott, 2003).
Yet it still remains an issue, perhaps because there is limited evidence to
suggest that one system for determining required staffing is better or more
cost-effective than others (Griffiths et al., 2020p; RCN, 2010).



This is an issue across all specialities including the researcher’s specialist
area of burn care. The importance of adequate nurse staffing levels in burn
care is also recognised by the British Burn Association (BBA) and specifically

addressed in one of their burn care standards B.19:

“the nursing establishment is based on bed capacity and the
dependency of the patients managed in the service. The service
has the capability to adjust the skill mix and numbers of Registered
Nurses to reflect the changes in complexity of the patients cared

for
(Burn Standards Review Group, 2018: 20).

The evidence expected for this standard is nurse dependency (ND) data to
show that the staffing levels are adjusted according to the patient’s
dependency. However, there is one flaw in this, in that there is no validated

way of measuring ND explicitly in burn care in the UK.

Moving forward, the next couple of sections of this chapter explain how, from
this contextual background, the research problem was identified and how the
researcher’s research philosophy influenced the methodological approach

and resulting research questions.

1.2 Research Problem

In 2003, the international Burn Injury Database (iBID) was set up in the UK,
following the recommendations of the National Burn Care Review (British
Burn Association 2001), to collect data on all burn injuries from specialised
burn services in England and Wales. Since 2012, data related to the ND
requirements of patients has also been collected from the burn services but
never analysed or routinely used to aid workforce planning. With the
pressures on the health service to ensure adequate staffing, it seems
pertinent that this data be examined to see if it can be used to aid workload



planning and consequently improve burn patient care. Otherwise, the
collection of this data is a pointless, time consuming exercise if it is not going
to be used in any meaningful way. Moreover, exploration of the iBID
dependency data is in line with Griffiths et al.’s (2020y) view that rather than
inventing new dependency tools, a closer look at those already in use is

needed.

Therefore, when it was suggested at a burns conference (Dunn, 2014) that
the ND data in iBID needed investigating, it stirred the researcher’s interest;
especially as the researcher is a Burns Specialist Nurse, passionate about
patient safety and promoting excellence in caring for patients with a burn
injury. Also, having been a ward manager of a burn unit in the past, she is
well aware that, more and more in this current economic climate, nurses are
having to justify their staffing requirements as budgets are squeezed (Ball et
al., 2019; Robertson et al., 2017).

As discussed earlier, the evidence suggests that if nurse staffing levels are
inadequate patient outcomes and mortality can be affected. Yet, there is no
gold standard model for correct nurse staffing levels, nor ND requirements of
burn patients. National Health Service (NHS) policy documents and reports
refer to ‘safe staffing levels’ but do not uniformly define what this means (Ball
et al., 2019). Consequently, if information about burn patients’ ND
requirements and possible predictive signs for increased ND needs could be
established it would help to justify changes to burn nurse staffing
requirements and thus ultimately improve burn care and burn patient

outcomes.

Furthermore, the dependency data being collected in iBID was through a ND
tool that had not been externally validated and the tool and subsequent data
were not routinely being used by burn services. Therefore, there was also a



need to confirm that the iBID ND tool did measure ND and to then
disseminate this information. In other words, there was a need to mobilise the
ND knowledge found in iBID or as Ward (2016: 477) put it “moving

knowledge to where it is most useful.”

1.3 Research Philosophy

A research philosophy is a belief about the ways in which data, about a
phenomenon, should be collected, analysed, and used. For any researcher, it
is important that they have an understanding of their own research
philosophy, or their ‘worldview’ as Creswell and Plano Clark (2011) put it, in
order to appreciate how this may guide their research and thinking. The
worldview or paradigm is a pattern or frame of beliefs and assumptions
shared by groups of researchers (Creswell and Plano Clark, 2011) about how
knowledge is developed, which will underpin and shape the research process
(Saunders et al., 2012). In particular, Weaver and Olson (2006) see
paradigms as a lens through which to view and interpret the research. These
paradigms are made up of a perception about reality (ontology), how
knowledge is formed (epistemology) and the research process (methodology)
(Houghton et al., 2012), along with the underpinning values (axiology) and

language used (rhetoric) (Creswell, 2014).

The researcher is a nurse and senior lecturer practitioner in the field of burns
and plastic surgery nursing. She has worked in burns and plastic surgery
nursing for over thirty years both in the UK and abroad. She was a ward
manager on a burns and plastic surgery ward and therefore understands the
practical difficulties of nurse staffing and the importance of getting nurse
staffing levels right to help safeguard patients and to promote good care and
patient outcomes. She also understands the needs of burn patients and the
nuances of their care, such as wound management, that will differ between

burn patients and non-burn patients. As a nurse, her values can be summed



up by the importance of the underpinning medical scientific evidence that
directs the patients’ treatment (biomedical) and the compassionate caring
role of nursing, seeing the patient as an individual and being their advocate
(humanistic). These values are all encompassed by the Nursing and
Midwifery Council’s (NMC) Code that sets out the professional standards

registered nurses must uphold (NMC, 2018).

There has been debate in the literature as to which of the many philosophical
stances is best, particularly between the qualitative and quantitative traditions
(Robson and McCartan, 2016). Yet, the correct approach will depend on
what the aim of the research is and the research questions as to which is the
most appropriate, alongside the researcher’s values, that will also influence
this. Research paradigms can be seen as a continuum, with one end being
embedded in the objective, quantitative and ‘scientific’ view of the more
traditional positivist and the other end in the more subjective, qualitative and
‘socially’ constructed view of the Interpretivist (Randall and Mello, 2012;
Saunders et al., 2012). However, it is not as simple as taking a position
somewhere on this continuum and ‘staying’ there. The world is a complex
place and there are many ways of interpreting it depending on one’s position
at the time. Therefore, the research question and the best way of answering
it should determine the philosophical position. This is very much in line with
the pragmatic paradigm which is often seen as synonymous with mixed
methods research (Robson and McCartan, 2016). That the best
methodological approach is the one that works for the research problem
rather than being situated in one particular philosophical domain. Morgan
(2014) argues that pragmatism is a paradigm in its own right, regardless of
the methodology. He contends that pragmatism recognises the value of
different philosophical approaches that guide the choices of ‘inquiry’ and
informs practice. Leading to the importance of researchers articulating why
they have made a choice of an action and the impact of this rather than just

framing their actions in an abstract set of philosophical beliefs.



As a nurse, the pragmatic paradigm resonates strongly. Over time, many
nursing theorists, such as Henderson, Orem and Casey, have attempted to
define nursing (Snowden et al., 2010) but each definition has been limited
due to the diverse nature of what nurses do. Nursing has also taken from
many disciplines (medicine, sociology, psychology to name but a few) in
order to meet the holistic needs of the patient (Gerrish and Lacey, 2015). All
these disciplines see the world from a different viewpoint; therefore, it is
difficult to put nursing philosophy squarely into one box or another.
Historically medicine with its scientific positivist quantitative methods was
seen as the ‘correct’ research stance to take. As qualitative research
developed and other paradigms were articulated, much of nursing research
shifted into this direction; as it was argued that these fitted the ‘person-
centred’ side of nursing that recognised that there is a social and human
context that cannot be measured in the same way as traditional science.
Qualitative research was then seen as more appropriate. Nonetheless, that
does not mean that either stance is better than the other. It really comes
down to what is being studied and the best way to do this or the ‘what works’
pragmatic view. Houghton et al. (2012) would agree and argues that the
specific paradigm chosen does not matter, it is the transparency and the
consistency in relating to the research paradigm/worldview throughout the
research process that is important to ensure rigour and quality of the

research.

So, in line with the pragmatic paradigm and nursing’s holistic stance, it was
important to consider the research problem in context and the best
methodology to answer the emerging questions. As the purpose of this
research was to statistically explore a burn injury database and investigate
the possibility of predictive relationships between ND scores and other
variables, it is argued that it fits into the quantitative end of the research
paradigm continuum. The raw data is numerical, can be analysed statistically

and the aim is to examine and quantify the relationship between variables.



This fits the quantitative approach as opposed to the qualitative approach
that aims to explore and understand the underlying meanings attributed to
the situation (Creswell, 2014).

In taking a quantitative approach an assumption is made that there is an
‘objective’ reality that can be observed and tested, which therefore fits with
the ‘Positivist View’ (Polit and Beck, 2009; Robson and McCartan, 2016).
However, this is not the whole picture. The statistical analysis of the ND data
may be objective in nature, in that the data can be seen as observable,
measurable concrete facts/reality independent of experience (Crotty, 1998;
Robson and McCartan, 2016), but there is likely to be some form of
subjectivism to the data depending on the scorer’s interpretation of the
situation at the time. Hence, it is not possible to approach this research
purely from a ‘positivist’ position. The ‘Post Positivist’ argument recognises
that observations do not occur in isolation and although the findings are
probably true (Denzin and Lincoln, 2011) there may be some bias due to the
values of the observer and observed. Both the ‘positivist’ and the ‘post-
positivist’ aim to establish objectivity (free from bias), reliability (consistency
in measurement) and validity (the research measures what it purports to)
(Taylor and Medina, 2013) in order to assure confidence in the finding. The
‘post-positivist’ on the other hand, acknowledges that when dealing with
individuals it is not possible to be absolutely certain about any claims of
knowledge that are made (Creswell, 2014). Therefore, they take the stance
that hypotheses, rather than being verified as true, are checked for
falsification as advocated by Karl Popper (Crotty, 1998). If it is shown not to

be false, then the findings are probably true (Denzin and Lincoln, 2011).

At the opposite end of the paradigm continuum is the qualitative paradigms
that use research methods such as grounded theory, ethnography and
phenomenology. These come from a social research background and focus

more on socially constructed human interactions and meanings and tend to



collect non-numeric data (Creswell, 2014). Qualitative research paradigms
tend to be more subjective in their approach as the researcher is more
immersed in the collection and interpreting of the data (Gerrish and Lathlean,
2015). Meaning that the researcher has to demonstrate reflexivity and be
clear about their values and potential impact to demonstrate rigour and
trustworthiness (Taylor and Medina, 2013). Whereas with quantitative
research, a greater value is placed on the objectiveness and scientific

detachment in the collection of numerical data to show reliability and validity.

Subsequently, regardless of which approach is taken, it is important that the
researcher ensures that a transparent, systematic and rigorous approach is
used (Gerrish and Lathlean, 2015; Tashakkori and Teddlie, 2010) that is
consistent with the research and their values. Using a methodology that
appropriately fits with the subject being researched and method of data
collection and clearly documenting the process, consistent with the pragmatic
paradigm discussed above. Hence, a post-positive quantitative approach will
be taken as that fits with statistical analysis methodology and allows for the

recognition that the collected data may have some subijective bias.

1.4 Research Aims and Objectives

As mentioned previously iBID contains a wealth of information about burn
patients and ND that has yet to be scrutinised in detail. Thus, the overarching

aim of this research was to:

Explore the nurse dependency data contained within iBID; to gain an
increased understanding of nurse dependency in relation to burn
injuries and to assess if iBID contained information that could be used
to predict nurse dependency of acute burn inpatients and help with

nursing staff planning.



Following a preliminary review of the data the following research objectives

were identified:

1. To evaluate the quality of the nurse dependency data in iBID.
2. To establish whether the iBID nurse dependency tool did indeed
measure nurse dependency.
3. To analyse the nurse dependency data from iBID to ascertain if
e any relationships between nurse dependency and burn severity
existed
e a predictive model for burn nurse dependency could be derived

from the data

The above research aims and objectives then informed the following

research questions that this study set out to answer.

1. Does the iBID nurse dependency tool measure nurse dependency
compared to another nurse dependency tool?

2. Do burn nurses score nurse dependency consistently?

3. Which burn severity/demographic variables show signals of a
relationship with the iBID nurse dependency scores?

4. Can the iBID nurse dependency scores be predicted for adult

inpatients with acute burns?

1.5 Thesis Outline

This introduction chapter has given an overview of the research problem and
the aims and objectives deriving from this. Also, the research philosophy
underpinning this study and where the researcher sits within this has been
discussed. Chapter two, in order to set the scene for the context of this
thesis, gives the background to some of the significant topics related to this
research, such as an overview of burn care and iBID, as well as defining
some key terms such as dependency and acuity. A review of the literature on
ND tools is then discussed in chapter three, with a particular focus on burn
ND tools and the Safer Nursing Care Tool (SNCT) as the only ND tool



recognised by the National Institute for Health and Care Excellence (NICE)
(2014). Chapter four then discusses the research methodology and the
rationale behind it, the ethical considerations, and the main statistical tests
that were undertaken. It outlines how this research was undertaken in three
parts, which when combined answered the research questions. The first part
of this research compared the iBID ND tool to a recognised UK validated ND
tool, the SNCT, with the intention of answering the first two research
questions. The second part of this research analysed a sample of data from
iBID in order to begin to discover answers to the second two research
questions. Finally, the third part tested any clinically relevant results and
hypotheses formed from the first two parts on the whole database to confirm

the findings.

The results of the research are reported in chapters five, six and seven.
Chapter five presents the findings of the first part of the research which
related to objective two, verifying that the iBID ND dependency tool did
measure ND, which also answered the first two research questions (does the
iBID nurse dependency tool measure nurse dependency compared to
another nurse dependency tool and do burn nurses score nurse dependency
consistently?) In chapter six, the results of the exploratory statistical analysis
of a sample of data from iBID are presented. These relate to objective three,
which was to identify any relationships between ND and burn severity and to
identify any predictive signals of ND that may exist and thus starting to
answer the third and fourth research questions (Which burn
severity/demographic variables show signals of a relationship with the iBID
ND scores and whether the iBID ND scores could be predicted for adult
inpatients’ with acute burns). The third part of this research was, to test the
findings and hypotheses derived from chapters five and six on the whole iBID
database, to ascertain whether the findings could be generalised to the wider
burns community. The results of this testing of hypotheses and cross-
validation of the regression models is presented in chapter seven alongside a
narrative data quality evaluation of iBID. Therefore, answering research

10



question four (Can the iBID nurse dependency scores be predicted for

inpatients with acute burns) and meeting objectives one (To evaluate the

quality of the nurse dependency data in iBID) and concluding objective three.

Chapter eight, the discussion chapter, then brings together all the findings of

the preceding chapters, to discuss as a whole, in relation to the research
questions, aims and objectives and wider literature. In the final chapter,
chapter nine, the contribution to knowledge that this research has made,
along with the strengths, limitations, and challenges of this study are
discussed. It concludes with the recommendations for practice, iBID design

and future research derived from this research.

1.6 Summary

This chapter has outlined the research problem and the purpose of the
research. It has also expounded the researcher’s underpinning values and
research philosophy that have shaped this research. The next chapter sets
out the background and overview of some of the key themes that this

research is related to.
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Background

2.1 Introduction

The aim of this chapter is to give background information on the key topics
that are discussed in this research. Firstly, it starts with an overview of burn
care which includes a definition of a burn injury, classification of burn size
and depth, treatment complexities, and the strategic set up of burn services
in the UK. Next, the international Burn Injury Database (iBID) is described
along with where it fits within health informatics and medical registries.
Thirdly, this chapter briefly discusses nursing workload to give the context of
some of the issues in this area and where the iBID nurse dependency (ND)
tool may fit within the workload methods. Finally, it finishes by discussing the
difference between dependency and acuity and the definitions that will be

used in this thesis.

2.2 Burn Overview

A burn is a cutaneous injury, where some or all of the skin is destroyed either
by heat, cold, electricity, chemicals or radiation. In England and Wales,
approximately 120,000 burn injuries occur each year with 20% requiring
hospitalisation (iBID, 2021). These burn injuries can have a huge impact on
the individual and their family due to the initial pathophysiological response of
the injury and later from disfigurement, disability, and psychological trauma
(Leaver and Thomas, 2012); an impact that will be with them for the rest of

their lives.

There is a large variation in the causes and severity of burns (Smolle et al.,
2017; Stylianou et al., 2015; Whitaker et al., 2019). Some burns may be very
small and can be treated at home while others are complex and may be life-
threatening requiring specialist treatment. In children and older adults, scalds

are the most common cause of burn injuries, while flame burns are the most
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common cause in younger adults. The most likely place to be burned is in the
home (Brusselaers et al., 2010; Stylianou et al., 2015). Not all burns occur
due to accidents; some are caused by deliberate self-harm/suicide attempts
and some from deliberate acts of harm by others which adds another
dimension to the care required for these patients, particularly in the context of
differing cultures (Nisavic, 2017; Peck, 2012).

The maijority of burns are non-complex, impacting less than 5% of the body
area (iBID, 2021). These burns often do not require admitting to a hospital

unless there are associated injuries or complications.

2.2.1 Burn size classification

Burns are described by depth and size. The size of a burn, otherwise known
as the total burned surface area (TBSA), is expressed as the percentage of
the body that is burned which is usually calculated using the Lund and
Browder chart (Lund and Browder, 1944), as shown in Figure 2.1. On the
whole, the larger the burn size the more severe the burn is and the higher the
risk of death. This is further compounded by age at either end of the
spectrum and/or the presence of an inhalation injury from the burn. Meaning
that a small burn of 4% may range from being minor (for example, if it was on
the back of a healthy adult) to severe and life-threatening (for example, if it
was on the face and involving smoke inhalation) (National Burn Care Review
Committee, 2001). Thus, it is not just the size of the burn that dictates the
severity and workload but other factors, (such as co-morbidities and the
individual patient’s mobility and self-care ability) and treatment plan (for
example, conservative management, surgical management, comfort care if

treatment is deemed futile).

Burn size does not just indicate the possible severity, it is also a key
component of the various burn mortality prediction models, such as the

13



Revised Baux score (Osler et al., 2010), Belgian Outcome of Burn Injury
(BOBI) (Belgian Outcome in Burn Injury Study Group, 2009) and Abbreviated
Burn Severity Index (ABSI) (Tobiasen et al., 1982). These all utilise the TBSA
along with age and the presence of inhalation injury to give a predictive
mortality score (Halgas et al., 2018). A British mortality predictive model has
also been developed using UK data from iBID (Stylianou et al., 2014). This
iBID mortality predictor model takes into consideration injury type and the
patient’s existing disorders as well as TBSA, age and inhalation injury for its
calculations. It is also the mortality predictor model that is used in the NHS
England specialised burn Quality Dashboard to identify expected and

unexpected deaths/survival of patients with a burn injury.

Area |A=% |B=% |C=%

of the | of one | of one

Age head |thigh | calf
(frontor | (frontor | (frontor
back) back) back)

0 9.5 2.75 2.5

1 8.5 3.25 2.5

5 6.5 4 2.75

10 5.5 4.25 3

15 4.5 4.5 3.25

adult 3.5 4.75 3.5

Figure 2.1 The Lund and Browder chart. Used to calculate the total burned surface
area (TBSA). The burned areas are shaded in on the body and then the percentage
for each area burned is calculated using the table. All the area percentages are
added up to give a total percentage that is the TBSA.

The size of the burn also determines whether fluid resuscitation is required to
ensure adequate tissue perfusion. In burns, of >10% in children and >15% in
adults, extra fluids (calculated to the TBSA and weight) are given to replace

fluid lost through the burn wound and leakage into the extravascular space
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due to the inflammatory response that occurs following a burn injury. In a
burn of >20-30% this vascular permeability will affect the whole body leading
to generalised oedema and if not managed adequately hypovolemic shock
(The education committee of the Australian and New Zealand Burn
Association, 2012).

The TBSA is also seen as an outcome measurement to predict how long a
patient with a burn injury may be in hospital for. One day per TBSA per cent
(1 day/TBSA) is seen as a good outcome to aim for. If a patient had a 30%
burn then it could be expected that they would be discharged around the 30-
day mark, whereas for a 50% burn they may be in for 50 days. This outcome
was first suggested in 1987, following a roundtable discussion with eminent
burn surgeons of that time (Gillespie et al., 1987), and is still widely used
today (Dolp et al., 2018). Since then, there has been debate about the
accuracy of this outcome and various papers have been written to try to
analyse more accurately the predicted length of stay and factors that may
affect it (Caton et al., 2014; Dolp et al., 2018; Taylor et al., 2017). Sahin et al.
(2011) suggested that two days per TBSA may be a more conservative
estimate, however, they were considering their calculations from a cost-
effectiveness view rather than a quality outcome measure. The literature is in
agreement that there are certain factors that are likely to increase the length
of stay. These include inhalation injury, sepsis and other complications,
which some of the suggested 1 day/TBSA revisions attempt to take into
account (Dolp et al., 2018; Taylor et al., 2017). Another big cause of the
delay in discharge is social factors rather than a medical issue (Challis et al.,
2014). Nevertheless, 1day/TBSA is still a reasonable starting point for
predicting length of stay.

2.2.2 Burn depth classification

The depth of the burn is classified in relation to the anatomy of the skin and

will direct the wound management. Figure 2.2 shows the different burn
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depths and Table 2.1 summarises the characteristics of these different burn

depths.

The depth of the burn will determine the treatment plan. If a patient has a full-
thickness burn then early surgery is highly likely to be required to debride the
dead tissue and to get coverage with a skin graft (Herndon, 2018). In large
burns over 50%, it can be difficult to achieve full skin coverage all at once
with a skin graft, as there is not enough unburned skin to use. In this case,
further surgery will be required a few weeks later when the donor sites have
healed. In the meantime, an alternative dressing or skin substitute will be
necessary (Rowan et al., 2015), requiring skilled nursing input for wound
management. For some patients with full-thickness burns, it may not be
appropriate for surgery to be undertaken due to underlying comorbidities. In
which case, depending on the size of the burn, it may take months for healing

to occur increasing the risk of sepsis and other complications.

Figure 2.2 Diagram showing the layers of the skin and different burn depth (adapted
from the education committee of the Australian and New Zealand Burn Association
(2012: 41) UK Emergency Management of Severe Burns course manual)
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If the burn is partial-thickness in-depth then surgery may not be required and
the burn will usually heal within two weeks with regular dressing changes
(Herndon, 2012). Burn dressing changes can be extremely painful due to
exposed nerve endings, the inflammatory response and the size of the burn
(Richardson and Mustard, 2009). For some patients, oral analgesia or
Entonox may not be enough to control the pain and they will require some
form of sedation for the dressing change (Pardesi and Fuzaylov, 2017).
Thus, increasing nursing workload more than would normally be expected
with dressing changes in other specialities. Normal burn wound management
involves thoroughly cleaning the burn wound and removing any debris before
applying an appropriate dressing. Depending on the size of the burn the
dressing procedure is likely to take more than half an hour and often several
hours. The larger burn dressings may even require two nurses and if the
patient requires sedation for the dressing change the involvement of an

anaesthetist.

Table 2.1 Classification of burn depths and their characteristics. (Herndon, 2018)

Burn depth Physical characteristics | Area affected | Time to heal

classification
(other classification
terminology in the

brackets)
Epidermal Bright pink/red Part of the Usually heals
(superficial/ 1%t No blisters epidermis within 3-7 days
degree) Brisk capillary refill

Very painful
Superficial Red or pink Epidermis and | Usually heals
E:Ierm?f! | Cartia Wet or blistered partll?f the within 2 weeks
superficial partia , . , papillary
thickness/ 2 Brisk Capillary refill dermis

degree) Very painful
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Deep dermal Pale /blotchy red Epidermis, Usually takes
(deep partial Dry papillary over 2 weeks
. nd .
Lhéctgz)s s/ 2 Fixed staining from the dZ::tmcIJ? t?]gd to heal
9 coagulation of Eeticular
haemoglobin .
) ) ] dermis
Sluggish capillary refill
Painful/reduced sensation
Full-thickness Charred or waxy white All of the Unless a very
(3" degree) No blisters epidermis and | small area will
. ' dermis and take many
no caplllary refill may involve weeks to heal
no s_ensatlon as nerve underlying so usually
endings destroyed tissues as well | requires skin
grafting

2.2.3 Organisation of burn care in the UK

Prior to 2002 the organisation and provision of burn care in the UK varied
considerably (National Burn Care Review Committee, 2001). Some burn
services would see a large number of burn patients whereas others would
only see large and complex burns occasionally. Following the
recommendations of the National Burn Care Review (National Burn Care
Review Committee, 2001) four burn care networks in England and Wales
were set up as shown in Figure 2.3. Due to devolved Healthcare Scotland
already had its own burn care network at this time and was not included in
the burn care structure in England and Wales following the burn care review.
The burn services in these four networks were designated into Burn Facility
(BF) - a specific plastic surgery ward that cares for small non-complex burns,
Burn Unit (BU) - a specialist burn ward caring for burns of moderate
complexity and Burn Centre (BC) — which cares all burns including the large
complex burns. By reducing the number of burn services and only having a
few designated burn centres the aim was to build up expertise and improve
burn patient care. The national burn care referral guidelines (National
Network for Burn Care, 2012) set out criteria for BF, BU and BC burn
patients. A summary of the adult referral guidance can be found in Appendix
A.
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In addition, to burn patients, BU and BC also treat patients with
Vesiculobullous disorders such as Steven Johnson Syndrome and Toxic
Epidermal Necrolysis (TEN), where, due to a drug reaction, the epidermis
blisters and peels away leaving large painful raw areas (Creamer et al.,
2016). These patients are treated in burn services due to the expertise of the
burn services’ in caring for patients with large amounts of skin loss. Although,
in many respects, there are similarities in the care of burn and TEN patients
(with regards to dressings and fluid management), the disease management
and treatment pathway is different. Therefore, these patients were not

included in this research study.

Figure 2.3 UK Burn Care Networks
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2.3 The international Burn Injury Database (iBID)

IBID is a UK based national burn registry that collects data on patients with a
burn injury admitted to the burn services in England and Wales (international
Burn Injury Database, 2019). This section will discuss iBID, what it is and
what it includes. First, it will look at where iBID fits in the field of health
informatics, specifically the area of data registries. Then it will explain how

iBID developed, how it functions and how it is linked to ND.

2.3.1 Health Informatics

Healthcare informatics is an area that has been growing since the
introduction of the first electronic health records in the 1960s and the advent
of computers which has meant large amounts of information could be
collected and stored for analysis. However, the collection and use of patient
statistics to improve healthcare was not new even then. Hippocrates in the
5th century BC recorded medical data and Florence Nightingale in the
Victorian era has been heralded as the first informatics nurse with her
meticulous record-keeping that she used to improve healthcare (Sengstack
and Boicey, 2015).

There is no standard definition of health informatics but, in essence, it is the
use of information technology (IT) in healthcare (Braunstein, 2015). It
encompasses many different IT-based innovations ranging from the storage
of information in medical registries to telemedicine and health sensors
(Nelson and Staggers, 2018). For this research, it is the generation and
storage of patient data and the use of this in relation to ND that is of

particular interest.

Health informatics incorporates many underpinning theories and models from

a range of disciplines, such as systems and information theories (Nelson and
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Staggers, 2018). Two theories that are of particular relevance to this study
and the use of iBID are the Shannon Weaver Information Communication
Model (Shannon and Weaver, 1949) and the Nelson data to Wisdom
continuum (Nelson, 2002). These two theories can help to give an overview
of how the data collected in the registry can be transformed into knowledge
that can be used and applied in practice, as well as how the information

communication process can aid or hinder this.

The Shannon and Weaver Information Communication Model explains how
data is transmitted from one entity to another through potential noise sources
that may affect the message. It can be used as a framework to understand
the communication and transfer of information from medical registries as well
as considering the effectiveness of this (Nelson and Staggers, 2018). Based
on the Shannon Weaver Information- Communication Model, Figure 2.4 is a
diagrammatic representation of how the communication of ND information is
transmitted and received via iBID. Although in the original model, Shannon
and Weaver picture the noise (anything that disrupts the message) between
the transmitter and receiver, in practice the noise can appear anywhere
between the information source and destination, potentially resulting in the

degradation of the message.

Figure 2.4 Information communication model for iBID based on Shannon and
Weavers information communication model (Shannon and Weaver, 1949).
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The ‘Nelson data to Wisdom continuum’ (see Figure 2.5) was developed from
Blum’s original three concepts of Data (un-interpreted facts), Information
(data that has been processed to give more meaning) and Knowledge
(occurs when the relationship between the data and information is
formalised), with the addition of Wisdom (the appropriate use of the
knowledge) as a fourth dimension (Nelson and Staggers, 2018). It builds
upon the communication model by demonstrating how the initial data can be
changed into something that can be applied constructively in practice to
improve patient care. It starts with the patient data (the information source)
that is transmitted to iBID (receiver) where it is organised into potentially
meaningful information. The output from iBID then reaches the clinician
(destination) who then interprets the information turning it into knowledge that

can then be applied and used.

Part of the aim of this research was to gain an increased understanding of
nurse dependency in relation to patients with a burn injury. Using Nelson’s
model, this would equate to the knowledge level of their continuum; where
the initial data and information that comes from iBID is analysed and
interpreted in light of wider knowledge and understanding, to give further
knowledge. The wisdom level would then come at the end following any
practice recommendations and as the new knowledge is integrated into

practice.
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Figure 2.5 Nelson Data to Wisdom Continuum Model (Nelson, 2020)

2.3.2 Medical registries

As mentioned previously, the need for keeping records and pooling
information has long been recognised as a benefit to improving the quality of
care; however, it was not until the advent of computers that a wider record
could be kept (Nwomeh et al., 2006). Medical registries have various names
(such as databases, clinical audit register, quality registries) but in essence,
they all collect and store standardised patient data for analysis and reporting
from multiple sites (Blumenthal, 2019; Nelson et al., 2016). The purpose of
these registries is to enable the comparison of outcomes with the ultimate
aim of improving patient care. The European cross border Patient Registries
Initiative (PARENT) specifically defines a registry and its purpose as “an

organized system that collects, analyses, and disseminates the data and
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information on a group of people defined by a particular disease, condition,
exposure, or health-related service, and that serves a predetermined
scientific, clinical or/and public health (policy) purposes” (Zaletel and Kralj,
2015, 15). Registries may be locally based or like iBID, more centrally based,

collecting information from a large number of services.

Data for medical registries can be collected in several ways - unstructured
(free text) semi-structured (a flexible framework for collecting data) or
structured (defined and fixed numeric values or text) (Salati et al., 2011).
Like most medical registries, iBID collects large volumes of data in a
structured manner that is easily usable for statistical analysis. Data registries
are increasingly being used for health research. Lefering (2014) suggests
that the use of medical registries in research fits between prospective and
retrospective observational studies in the hierarchy of evidence. Registries
produce a much larger sample size than clinical trials, which can be
beneficial, but data completeness and data correctness can be lower leading
to potential problems in analysis. Additionally, although subcategories can be
compared, there is a risk of bias as true randomisation is not possible
(Lefering, 2014). Lefering’s positioning of data registries with observational
studies fits well with this study design as an exploratory analysis is being

undertaken and not an experimental investigation.

As alluded to in the previous paragraph, it is not only the sample size that
causes problems with analysis but the quality of the data itself. If the data
quality is poor, questionable or unknown then there will be little confidence in
the outcomes and potential for benchmarking (O'Reilly et al., 2016).
Throughout the literature, several frameworks for assessing data quality have
been developed (O'Reilly et al., 2016; Pipino et al., 2002; Sariyar et al., 2013;
Williams and Karpelowsky, 2019) yet there does not appear to be a universal

gold standard definition of data quality.
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The PARENT guidelines break the quality dimensions required for medical
registries into four dimensions (governance, data quality, information quality
and ethical issues) as shown in Figure 2.6 (Zaletel and Kralj, 2015). These
four dimensions encompass the main aspects of data quality discussed in the
literature so will be used as a framework later in this study to evaluate the

quality of iBID.

Figure 2.6 European cross-border Patient Registries Initiative’s Quality Dimensions
of Registries diagram (Zaletel and Kralj, 2015, 59)

2.3.3 IBID development

One of the first burn databases identified in the literature was the National
Burn Information Exchange that developed from a local database in Michigan
to a national database in 1964 following a research grant (Feller et al., 1980).
Data from this database went on to show differences in care and survival
across hospitals (Feller et al., 1976) which prompted Davenport at a BBA
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conference in 1978 to call for a similar UK version (iBID, 2019). There
continued to be calls for a UK burns database and in 1995 funding was
secured and the BBA gave a remit for one to be developed as other UK
databases were not found to meet the requirements for burn care. The iBID
was one of the first English speaking national burn registries alongside the
American National Burn Repository and the Burns Registry of Australia and

New Zealand.

The iBID aims are multifaceted, though principally its purpose is to;

“Store detailed information about burn injuries, requiring treatment by
specialist burn services, in a large enough volume to enable advances
to be made in:

Burn prevention
Service provision monitoring and Quality Assurance
Planning and modelling changes in burn service provision
Service accreditation
Audit and support of Clinical Governance
Burn outcome assessment
Epidemiological research
Design of multi-centred clinical research”
(iBID, 2019)

This is similar to the aspirations of other national burn databases (Cleland et
al., 2016; Feller et al., 1980; Peck et al., 2016). More recently, the World
Health Organisation (WHO) has launched a global burn registry to get an
increased understanding of the risk factors and risk groups to better inform
worldwide burn prevention programmes (WHO, 2018), along with a greater
knowledge of worldwide burn care practices across both low and high-
income countries (Peck et al., 2016).

The iBID has been developed over time and had several software updates
and additions to the data set as clinical requirements changed. An initial
version of the software with a minimum dataset was launched in 1998 but
there was no funding for centralisation and data analysis (international Burn
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Injury Database, 2019). Around this time a National Burn Care Review was
undertaken which recognised the need for a burn database to aid burn
prevention and quality assurance and recommended the continuing
development of “a clinical specialist database for burn injury” (National Burn
Care Review Committee, 2001, 15). In 2004, the first UK version of national
burn care standards was published that included a standard for burn services
to contribute to a national burn injury database (National Burn Care Group,
2004). At the same time, funding was made available and redeveloped iBID
software was launched in April 2005. Supported by NHS commissioners, all
specialised burn centres and units in England and Wales started to input data
prospectively and retrospectively going back to 2003. A new version of the
iBID software was released in 2012 which included a section on ‘levels of
care dependency’ (iBID, 2019) which to date has not been formally analysed.
This ‘levels of care’ data set, contains data on aspects of nursing care
required to give a nursing dependency score as well as nursing skill required,

therapy and medical input.

The iBID was designed to record both the causation of the burn injury and
the subsequent clinical path (iBID, 2019). IBID now has the ability to collect
burn information on all clinically important areas. This includes data on each
patient's demographics, causation and prevention, the burn injury, referral
and admission information, airway injury, resuscitation, co-existing disorders,
scar potential, complications, discharge and follow up information, and
Nursing and therapy care. This information comes from patients admitted to
the 22 specialist burn services in England and Wales. At the time of writing,
iBID contained over 200,000 individual patient records and over 321,000

levels of care records.

Since its initiation iBID has been used to routinely provide summarised
information to the burn services about their burn activity, mortality risk

stratification and benchmarks. Additionally, it is used to provide anonymised
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information to commissioners and burn networks for service planning,
charities for promoting burn prevention, MPs for prevention initiatives and
researchers undertaking burn-related studies. The iBID data is also used to
populate the burn care quality dashboards published by NHS England (iBID,
2019). The iBID data has been used to map burn epidemiology and identify
vulnerable burn injury population sets (Stylianou et al., 2015). At the time of
writing, iBID has provided data for 425 conference presentations and posters
and has had 169 acknowledgements of contributing to peer-reviewed papers
(iBID, 2021).

2.3.3.1 iBID Level of care data set

The ‘levels of care’ data set in iBID contains data on aspects of nursing care
required to give a nursing dependency score as well as nursing skill required,
therapy and medical input. They were initially identified and described by a
working group of senior experienced burns clinicians (predominately nurses
and therapists) based on their experience and clinical knowledge in 2006 and
tested in the Manchester Adult Burn unit (Dunn, 2018). This ‘levels of care’
data set which contained the iBID ND score was formally added to the iBID

software in 2012 for national use.

The ‘levels of care’ are intended to measure the dependency of burn patients
and their requirements for nursing care and therapy. For this research, it is
the iBID ND total score and the five sub-variable scores that make up the ND
total score that are of particular interest. The five sub-variables (‘Monitoring
Requirements’, ‘Procedure Complexity’, Psychosocial Support Needs’,
‘Activities of Daily Living (ADL) Achievement’, ‘Mobility Limitations’) and the

scores for each category are described in Table 2.2.

The categories of each variable are given a score. The different levels in
each category have not been quantified and the levels do not necessarily
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equate across the different categories. Four of the sub-variables have five
categories and are scored 1 to 5 as each category is an action in its own
right. However, the procedure complexity variable has six categories with the
first category being no dressing. Subsequently, this variable is scored 0-5
with the zero-score denoting no dressing was performed. This was important
to identify as dressing procedures in patients with a burn can take up many

hours of nursing time.

To calculate the iBID ND total score the patient is given a score for each of
the five categories. These are added up to give an iBID ND total score
between 4 and 25. For example, if a patient is a B1, P4, S3, D3 and L3 this is
equivalent to 1+4+3+3+3 giving an iBID ND total score of 14.

Interestingly, the other care level variables ‘Skilled Nursing Needs’, ‘Basic
Care Needs’, ‘Medical Intervention’ and ‘Therapy Complexity Total Score’
were not included in the iBID ND total score. Yet it could be argued that they

might affect the overall nursing dependency of the patient.

The iBID ND variables are categorical in nature. However, as they are
ordered in an ascending manner in accordance with the workload
description, with a number assigned to each, they are classed as discrete
ordinal categorical variables. The assigned numbers describe the order but
not the differences in value, as it cannot be said that if they score a 2 (e.g. L2
some limitation supervision/assistance needed) this is twice as much as a 1
(e.g. L1 fully mobile). From a statistical point of view, they are treated as

discrete ordinal levels of measurement.
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Table 2.2 The iBID Nurse Dependency total score sub-variables with their category
levels and individual scores

iBID ND Total Category Level Score
Score sub-
variables
Monitoring B1 Surgical Ward Level 1
requirement B2 High dependenc 2
i
(The type of ward g P y
level monitoring B3 Intensive care 3
required) . ,
B4 Additional Intensive care 4
B5 complex intensive care 5
Procedure PO no dressing or procedure 0
Complexit
p. y P1 simple small dressing <5% or removal of sutures | 1
(The size of
dressing procedure | P2 single body segment dressing 5-11% 2
or operation _ )
undertaken) P3 moderate dressing 11-21% / small operation 3
P4 multi segment dressing >21% / significant 4
operation
P5 near full body dressing / major operation 5
Psychosocial S1 ward round contact - social 1
Support
S2 explanatory chat 2
(The type of ward
level monitoring S3 significant support needed 3
required) , _ , ,
S4 in depth discussion or next of kin support 4
S5 intense observation or next of kin in crisis 5
Activities of Daily | D1 self-caring / minimal input 1
Living (ADL) . .
Achievement D2 minimally dep assistance few tasks 2
(The type of ward D3 limited function assistance with some tasks 3
level monitoring . ) i
required) D4 severely limited assistance with most tasks 4
D5 fully dependant assistance with all tasks 5
Mobility L1 fully mobile 1
Limitations o s .
L2 some limitation supervision/assistance needed 2
(The type of ward
level monitoring L3 significant limitation needing 1-2 assistants and 3
required) walking aid
L4 severe limitation hoist/tilting table/standing frame | 4
L5 totally immobile high pressure sore risk hoistonly | 5
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2.4 Nursing Workload

This section will discuss what is meant by nursing workload and outline
various workload measurement/planning approaches. It is not the planned
remit of this section to debate the different methods of workforce planning but
to give an overview of some of the issues as background to this study and to

situate where the iBID ND tool might sit within them.

Nursing workload in its broadest sense is relatively easy to explain — “the
amount of work that has to be done” (Cambridge Dictionary, 2020) by nurses.
However, explaining what that work is, is harder and ensuring a fair
distribution of the work within the available resources is even harder. Which

may be why there is an array of tools claiming to measure nursing workload.

The difficulty of defining and measuring workload is further compounded by
the different language used to define these terms (such as acuity,
dependency, case-mix, intensity) and the fact that the terms are often used
interchangeably (Duffield et al., 2011; Edwardson and Giovannetti, 1994;
Morris et al., 2007; Swiger et al., 2016). This is something that has not

changed over the years despite being highlighted early in the literature.

There is also no one definition of ‘nursing’ in the literature (Morris et al., 2007;
Scott et al., 2014) but it is recognised that nursing has several dimensions:
‘direct patient care’ (such as bathing, feeding, dressings and taking vital
signs), ’indirect patient care’ (activities that are performed on behalf of the
patient but not direct contact such as organising referrals, care planning,
phoning relatives) and ‘non-patient care’ (such as education, administration
and meetings) (Morris et al., 2007; Swiger et al., 2016). In addition, Scott
(2014) discussed another dimension which was ‘direct psychological care’
but that is probably enveloped into direct nursing care for many authors.

Nursing is more than a list of individual tasks. An experienced nurse will
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undertake several activities simultaneously and make treatment judgements
while doing so. Competing demands, interruptions and patient turnover will
also influence the workload (Swiger et al., 2016). The iBID ND tool does not
attempt to categorise the whole extent of nursing workload but highlights
some of the key aspects that senior burn clinicians judged would influence

the overall nursing work/ care needs for patients with burn injuries.

The term workload adds a time dimension to nursing care (Morris et al.,
2007; Myny et al., 2012). There are a variety of approaches to measuring
nursing workload (Edwardson and Giovannetti, 1994) which Hurst (2010)
using the terminology of ‘workforce planning methods’ categorises into six
categories - professional judgement, staff to bed ratios, workload quality, time
tasked, regression and benchmarking databases. They all have strengths
and weaknesses, so Hurst suggested several of the methods should be used
and triangulated for good workforce planning. This is reiterated throughout
the literature, that no one nursing workload measurement system can
measure and address all aspects of workload measurement (Duffield et al.,
2006; Edwardson and Giovannetti, 1994; Flynn et al., 2010; Griffiths et al.,
2020p; Reid et al., 2008). Table 2.3 lists the workforce planning methods with
examples and a summary of their strengths and weakness based upon Hurst
(2010) and Griffith et al (2020 ) models. Griffiths et al. (2020+b) argue that
these categories are not distinct and there is overlap between them; with no
evidence that one is better than the other in ascertaining the ‘correct’ staffing
levels, especially as judgements are complex and many factors and daily

variation will have an impact.
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Table 2.3 Workload measurement methods and their strengths and weakness.
Adapted from Hurst (2010), (NHS Institute for Innovation and Improvement, 2012)

and Griffith et al (2020c).

Workload measurement
method

Strength

Weakness

Professional Judgement

[e.g. Telford method
(Telford 1979)]

Professionals use their
expert knowledge and
experience to quantify the
workload and numbers of
staff required per shift.

¢ Clinician opinions are
taken into account

e Able to manage
complex issues

e Quick, simple and
cheap

e Some research
suggests it can be
accurate

e A springboard to using
other methods can be
used.

e No built-in service
quality measure

e Could be subjective

e Can be workload
insensitive

¢ Difficult to calculate
staffing manually

Staff to bed
ratios/volume based
approach [e.g. State of
California nurse-patient
ratios (1999)]

There are centrally set
baselines of the number of
patients per nurse.

Evidence-based

¢ Provides good
benchmarks

e Can be used with all
services

e Costly to update
evidence

e Does not take into
account different
patient acuity and
ward design

e Ignores patient
turnover

¢ Open to manipulation

workload/acuity-quality
method or Patient
prototype approaches
[e.g. NAS, (Miranda et al.,
2003), SNCT (The
Shelford Group, 2014)]

Patients are classified
according to their acuity or
dependency needs. A
staffing allocation weight
may then be applied to
each group.

e A sophisticated
algorithm that
accounts for most
variables

e Nursing workload and

patient acuity based

Flexible

Measures throughput

Quality weighting

Has e-rostering

potential

e Costly

e Extra work for ward
staff to record data

e Lack of evidence re
ability to forecast
staffing needs

e Not useful for small
wards
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Workload measurement
method

Strength

Weakness

Time task approaches
[e.g. GRASP (Anderson,
1997)]

Each task is assigned an
amount of time and a
detailed care plan or list of
tasks for each patient is
made. The time for all the
activities are added up to
determine the number of
staff required.

Evidence-based

Easily computerised
Easily updated

Links to care pathways

e Costly to update
e Task orientated
e Commercial so costly

Regression method or
multi-factorial indicator
approaches [e.g.
Workload measurement
system (Hoi et al., 2010),
RAFAELA (Fagerstrom et
al., 2014)]

Uses data about patients,
environment, and other
factors in a regression
formula to predict staffing
numbers.

e Best forecaster for
areas with a
predictable workload

e Simple if computer-
based

e Takes multiple factors
into account

e Costly

e Lacks ownership at
ward level

e Statistics off-putting
and requires
specialist input

e Data input required

Benchmark databases

[Health service data
warehouses]

Comparable data is
compared between units
and expert judgements
made on these
comparisons.

e Wide amount of data
e Able to compare
against others

e Depend on what is
collected

¢ May not be like for
like

From the methods identified in Table 2.3 the iBID ND tool sits in the acuity/

prototype group as it has levels of classification based on the ND of patients.

It is much simpler than many of the other patient prototype approaches but

currently, there is no time measurement or staffing numbers linked to the

iBID ND scores. Therefore, it can only be used as an indicator of increasing

or decreasing workload. Which, maybe as Hughes (1999) suggested is what

is required; a simple method of ‘monitoring’ changes to workload and quality
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until a universally agreed reliable workload assessment method is developed.
In the future, the iBID database may have the potential to be used as a

benchmark database for ND of patients with a burn injury.

It is recognised that reduced nurse staffing numbers and increased workload
can mean some nursing interventions do not get done leading to increased
mortality, reduced quality of care reduced job satisfaction and poor staff
retention, (Duffield et al., 2011; National Institute for Health Research
Dissemination Centre, 2019). However, what the actual ‘correct’ staffing
levels are is another conundrum. Despite there being a wealth of evidence to
suggest that the right staffing levels improve patient care, there is still
minimal evidence to guide these staffing level decisions (Saville et al., 2019).
Neither is there an agreement of what these levels should be in different
situations, nor the correct skill mix of nursing levels (NICE, 2014; Saville et
al., 2019). This lack of consensus on what the correct staffing levels should
be, and no perfect workforce measurement system, is also likely to be why
different countries and even different jurisdictions within countries have taken

different approaches to nurse staffing legislation.

In 1999, California became the first state in the USA to agree on a minimum
nurse: patient staffing ratio (Dumpel, 2004). Victoria in Australia then followed
suit with mandated nurse: patient ratios (Twigg and Duffield, 2009). However,
nurse: patient ratios are not the ultimate answer and have been criticized for
their lack of flexibility with changing patient needs and the risk of minimum
ratios becoming the norm. Which is why Western Australia opted for a ‘nurse
hours per patient day (NHPPD)’ approach for different ward types using
benchmarked data (Twigg and Duffield, 2009). In the UK, all four health
services have taken a different approach. Ten years ago, Scotland set out a
triangular approach using a specific speciality related workforce planning
tool, along with professional judgement and supported with evidence from

clinical quality indicators (Flynn et al., 2010). Wales advocated a similar
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format when it passed the Nurse Staffing Levels (Wales) Act 2016; the first
law of its kind in Europe (Dean, 2018). Then, in 2019, Scotland followed suit
and passed The Health and Care (Staffing) (Scotland) Act 2019. Both these
Acts aim to make the calculation of and subsequent nurse staffing levels
more transparent, holding the health boards responsible. England and
Northern Ireland, as yet, have not passed any such laws (National Institute
for Health Research Dissemination Centre, 2019). Although the National
Quality Board (2018) has published an ‘improvement resource’ for acute
adult ward staffing, which advocates for the right staff, with the right skills, in
the right place, at the right time and refers back to the previous NICE
guidance (2014), it does not stipulate how this can be quantified. The
National Quality Board (2018) guidance proposes similar actions as the
Welsh and Scottish Staffing Acts do. All four UK health services appear to be
aiming towards the acuity-based tools for adult acute care as the workload
assessment method supported by professional judgement and quality

benchmarking.

2.5 Acuity and Dependency Definition

As with the workload assessment methods, the terms used in the literature,
such as ‘nurse dependency’, ‘patient dependency’, ‘nurse acuity’, and ‘patient
acuity’, are rarely defined and are often used interchangeably, to the extent
that they all appear to mean the same thing. This is highlighted by articles on
the SNCT which all use different terminology although they are referring to
the same concepts and have some of the same authors. Initially, in terms of
what the tool is aiming to capture, Harrison (2004) relates ‘acuity’ to physical
needs and ‘dependency’ to the impact on nursing requirements. Smith et al.
(2009) and The Shelford Group (2014) use the terms ‘patient acuity’ and
‘dependency together’, or refer to ‘care levels’ rather than specific acuity and
dependency terms. Hurst et al. (2008), on the other hand, only talk of ‘levels
of dependency’ and uses ‘dependency’ throughout with no mention of

‘acuity’. Whereas in the later article Fenton and Casey (2015) tend to focus
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on patients' individual ‘care need’s rather than using the terms of ‘acuity’ and

‘dependency’.

Some of the literature has attempted to define patient acuity and patient
dependency, usually when there has been a glossary included as shown by
the examples in Table 2.4. However, although it can be seen that the
definitions are similar and the patient dependency could be interchanged with
nursing dependency there is no explicit definition of nursing, perhaps
because even in today’s times as Barr et al. (1973: 195) suggests, “nursing

dependency implies different things to different people”.

This lack of consistency in definitions is also highlighted by Brennan and Daly
(2009) who point out that although the term patient acuity is commonly used,
suggesting it is well defined, there is no uniformity in how it is defined and
measured leading to a lack of standardisation and difficulty in comparing
tools. From their analysis of the literature, they argue that acuity has several
aspects to it, with severity and intensity being the most relevant to nursing.
They argue that the relationship between the two may be both linear and
non-linear depending on the goal of the treatment. This would explain why
one of the criticisms of the use of acuity as a workload measurement is that it
does not always equate to the actual work required. Brennan and Daly (2009:

1119) put forward the following definition of the attributes;

“the severity attribute of acuity indicates the physical and
psychological status of the patient, while the intensity attribute of
acuity indicates the nursing care needs and the corresponding

workload and complexity of care required”

Which they then sum up as “Patient acuity is a measure of the severity of
illness of the patient and the intensity of nursing care that the patient
requires” (2009: 1119). The intensity attribute definition is similar to some of

the patient dependency definitions which might explain why they have been
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used interchangeably in the literature. This is further highlighted by Junttila et
al.’s (2019) definition where they discuss the amount of nursing intensity per

patient in relation to patient dependency rather than patient acuity.

Table 2.4 Patient acuity and Patient dependency definitions

Patient acuity Patient Dependency

NICE (2014: 40) “‘How ill the patient is, their [*The level to which the patient
increased risk of clinical is dependent on nursing care
deterioration and how to support their physical and

complex their care needs psychological needs and
are. This term is sometimes |activities of daily living, such
used interchangeably with  |as eating and drinking,

the terms 'patient complexity'|personal care and hygiene,

and 'nursing intensity"” mobilisation”
National Quality Board |[Same as NICE Same as NICE but adds
(NQB) (2018: 38) mental health
National Institute for “the degree to which a Does not mention
Health Research patient has severe and dependency
(NIHR) (2019: 25) recent onset symptoms

which need prompt medical

attention”
Healthcare Financial |The seriousness of the Level of nursing input
Management patients’ medical condition |required

Association (2014)

These different definitions and use of words interchangeably are confusing.
This is emphasized by Chiulli et al. (2014) who, when designing their patient
acuity tool, found that their initial literature review was useful in stimulating
discussion about how to define acuity, but still did not publish a definition.
This lack of a clear definition and the need for many factors in describing
nursing work may be why there are so many ND tools in the literature and the
answer on how to calculate nurse staffing has still not been conclusively

solved.
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In line with the maijority of the nursing workload literature, which uses the
terms acuity and dependency rather than Brennan and Daly’s acuity
attributes, the terms ‘patient acuity’ and ‘nurse dependency’, as defined
below, will be used in this thesis in an attempt to distinguish between the

severity and intensity aspects of acuity.

Patient acuity — The severity and complexity of the patient’s iliness or
condition, recognising that they may not be very ill in critical terms but

may have a lot of complexity in their condition.

Nurse dependency — The amount of nursing input required, both

direct and indirect care.

These definitions also enable the differentiation between the degree of illness
and nursing care required, as one does not necessarily reflect the other
(Edwardson and Giovannetti, 1994).

2.6 Summary

This chapter has given a brief overview of burn care, iBID, nursing workload
and clarified the definitions of patient acuity and nurse dependency that will
be used in this thesis. The information given in this chapter has been aimed
at increasing the understanding of later discussions in this thesis. Next,
Chapter Three will expand on the nursing workload and methods of
measuring this as it critically analyses the literature on nurse dependency

tools.
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Literature Review

3.1 Introduction

In chapter two the development of the iBID ND tool through clinical expert
experience rather than reference to a specific theoretical model was
discussed. To gain an understanding of where the iBID ND tool might sit
within the ND literature, and aid in the analysis of the ND data in iBID, a
literature review was undertaken. This chapter builds upon the nursing
workload discussion in chapter two and presents a review of the literature
pertaining to ND tools, in particular those related to measuring ND in burn
care. The discussion here is in the form of a narrative analysis as the array of
articles and different methodologies leads to this approach, rather than any

other form such as a meta-analysis.

First, the search strategy is outlined and then a brief historical overview of
ND tools is given. This chapter then goes on to examine in more depth the
literature on burn care specific ND tools and how these relate to the iBID ND
tool. Next, other available ND tools are explored for similarity to the iBID ND.
Finally, the only UK ND tool currently endorsed by NICE SG1 (NICE, 2014),
the Safer Nursing Care Tool (SNCT), will be critically discussed in detail.

3.2 Search Strategy

A review of the literature was undertaken to understand what information had
been published on ND tools and whether there were any ND tools specifically
for burn care. This was performed using the key nursing and medical library
databases - CINAHL, Medline, PubMed, Scopus, Web of Science, Cochrane
and NHS evidence. Additional focused searches were performed as required
when key authors and texts for ND were identified from the literature. The
search was undertaken in two parts. Initially, the search was undertaken

using the search terms shown in the first column of Table 3.1 and using burns
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as a final filter. Then secondly, a broader search without burns as a filter was

undertaken to gain insight into the wider ND literature.

Table 3.1 List of search terms, inclusion and exclusion criteria used in the literature
search

Search terms Inclusion criteria Exclusion criteria
‘Patient classification’ | » English language > Outpatients
OR ‘Dependency’ articles > Home care residents
OR "Workload’ > Nursing workload/ > Paediatrics
OR "Acuity dependency/ acuity » Mental health
OR ‘Staffing levels’ .
tools patients
AND Tool > Related to adult » Emergency
OR ‘Measurement’ . :
inpatients departments

OR ‘instrument’

OR ‘score’
OR ‘scale’ » community

OR ‘system’
AND ‘Nursing’
AND ‘Burns’

» Acute care environment | » Maternity department

In the initial search, all the burn ND articles were reviewed as it was
important to discover what areas of burn care ND tools had been developed
for. Figure 3.1 shows how the first search was conducted using the PRISMA
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
search model. The exclusion criteria listed in Table 3.1 was only used in the
second search to narrow down the sample size to those areas that were

most relevant to this research.

From the second literature search without the burns filtering, but after filtering
using the exclusion terms listed in Table 3.1 over 5,000 articles were found.

With the overwhelming amount of literature, rather than doing a systematic
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review to just identify specific tools, a broader scoping review was

undertaken to

a) Map out the history and development of Nurse Dependency tools

b) Identify nurse dependency tools for acute inpatient care

c) Highlight some of the central themes the tools were used for in the
literature

d) Critically analyse the key review papers on nurse dependency tools

A scoping review is more appropriate than a systematic review to map the
range and extent of a topic, albeit in a less deep but broader manner
(Arksey and O'Malley, 2005). It is acknowledged that there is a possibility
that there may be some key literature that has been overlooked.
However, throughout the literature review process attention was paid to
the references used in the articles. When relevant new texts were found
and as ND tools or prominent authors in the ND field emerged, further
searches were performed to ensure a comprehensive overview was

gained.
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Identification

Screening

Eligibility

Included

Articles identified through
database searching
(CINAHL, AMED, PubMed,
Medline, Scopus, Cochrane,
web of science (n =244)

Additional records
identified through other
sources (website

searching, reference lists.

(n=5)

A 4

A 4

Articles remaining after duplicates and
non-relevant studies removed

(n=28)

l

Article abstracts
screened
(n = 28)

(n=8)

\4

Articles excluded

—» « Did not meet
inclusion criteria

Full-text articles

(n = 20)

assessed for eligibility |——»

tool

A4

Studies included in the
review
(n=15)

Full-text articles

excluded (n = 5)

» 3 not explicitly
about the use of a
nursing workload

» 1 the protocol for
research that was
later reported on
and included)

« 1asonlyable to
access
conference
abstract

Figure 3.1 PRISMA Flow Diagram for literature search for nurse

dependency tools in use in burn care.
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3.3 General Overview of the Literature on Nurse Dependency

Tools
Following the wider literature search, the number of articles the search
revealed in 2020, was found to be considerably more than when an initial
review was done at the start of this research journey in 2015. It is postulated
that in the UK this might in part be due to the response to the Mid
Staffordshire scandal (Francis, 2013) where low nurse staffing levels were
thought to be a contributing factor to the poor-quality nursing care. Figure 3.2
gives a diagrammatic representation of how the number of articles related to
ND each year has grown over time demonstrating that in this millennium the

number of articles has tripled and is continuing to rise on the topic.

Figure 3.2 PubMed bar chart showing the trend of the number of articles yielded per
year.

Prior to the 1980s, there was little published literature about ND tools. The
earliest cited evidence found in this literature review was work by Bernstein in
1953 studying the amount of direct nursing care for different levels of illness
(Barr et al., 1973). Barr et al. (1973) argue that Bernstein’s three-point
classification (acutely ill, moderately ill and mildly ill) is too broad and not

much different from the intuitive professional judgement approach.
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Nonetheless, Bernstein’s classification, although broad, does help to add
some clarity and objectiveness to any professional judgment. Subsequent
ND tools have aimed at building on this definition and further defining
categories and being more explicit about the criteria for each. Over the years,
although the included activities may have become more technical as nursing
has evolved and timings and terminology may have changed, the actual
structure of the ND tool has not. For example, sixty years on, the SNCT (The
Shelford Group, 2014) consists of five broad categories, each with a list of

activities that equate to that category.

In the 1970s and 1980s as health services grew and resources become a
topical issue there was a small increase in articles on the topic. Most of this
earlier literature was concerned with defining what nursing was and how it
could be measured and developed into a ND tool. Initially, patient
classification systems were predominant, but over time as the complexity of
nursing was highlighted the ND tools became more refined. The quality of
nursing and the environment began to be taken into account in the
development of ND tools, along with the acknowledgement of the indirect
patient care activities that nurses performed and the realisation that nursing
care was not just linked to the medical diagnoses (Miranda et al., 2003).
Despite there being many nursing models that aim to describe what nursing
is very few of the ND tools appear to be explicitly based on these. Only a
couple specifically state an underlying nursing theory to their development
(Hoi et al., 2010). Instead, many are derived from a medical disease or

medical condition of the patient perspective (Miranda et al., 1996).

One of the driving factors for the increase in ND literature in the 1990s,
particularly in the U.S. literature, is likely to be due to the Accreditation with
the Joint Commission for Accreditation of Healthcare Organisation being
recognised by USA Congress as being compliant with Medicare programs

(The Joint Commission, 2020). One of the Joint Commission’s nursing
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standards was for nursing departments to implement a system to determine
the nursing care required, therefore the search for the optimal system was
increased (Moores and Barr, 1982). Additionally, this was linked to the cost of
healthcare and the charges for nursing time for different diagnostic groups. In
the UK the ND literature to date has been less focused on the actual cost of
nursing care as opposed to the number of nurses required for safe and
effective care. This is likely to be due to the different systems of financing of

health care.

Around 2013 there was a further sharp rise in the volume of literature on this
topic giving support to the earlier idea of the impact of the Mid Staffordshire
scandal where poor nurse staffing levels was identified as one of the causes
of an increase in deaths (Francis, 2013). Prior to this, there had been a
steady increase in published work as the concern in nursing numbers was
rising (Rafferty et al., 2007; RCN, 2010; Scott, 2003). Authors were
identifying that nursing and health care had changed and therefore tools
needed to be updated or were not accurate. Furthermore, the acuity of
inpatients was increasing but the nursing establishments were not changing
(Harrison, 2004; National Institute for Health Research Dissemination Centre,
2019).

Although the need to validate ND tools has been recognised throughout the
literature (Edwardson and Giovannetti, 1994; Fasoli and Haddock, 2010;
Griffiths et al., 2020b), published robust validation of many of the tools has
been limited. However, the more recent new ND tools have been reporting
their appraisal evidence (Fagerstrom et al., 2014; Smith et al., 2009).
Nevertheless, Griffiths et al. (2020v) argue that despite this, there is still little
evidence of the impact various ND tools have on improving patient care or
evidence of choosing one tool over another. Instead, the evaluations have

mostly been focused on demonstrating that the ND tool worked, could
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measure an aspect of nursing cost, could help in the equity of workload

allocation or in comparing one tool with another.

Although not the remit of this literature review, the literature on ND tools not
only reports new ND tools and their evaluation but also how ND dependency
tools can be used in research where the focus is on an outcome (such as
cost of nursing care, mortality, missed care, nurse retention, patient
satisfaction), comparison of different ND tools, their use in different countries,
number of nursing staff needed and workload allocation of patients. A new
emerging theme is the use of big data in workforce research. With the
continued evolution of computer technology and electronic records, the
increasingly large amounts of data are now enabling researchers to use data
mining methods to investigate nursing workload, staffing and quality of care
(Leary et al., 2016). However, as Leary et al. (2017) show, using large
databases has its limitations, not least the differences in structure and data
recorded limiting the comparisons that can be made. Another emerging area
in the literature, due to enhanced technology, is the ability to start modelling

nurse staffing levels using ND tools (Saville et al., 2020).

Throughout the literature, the need for professional judgement is advocated
to validate the ND tools’ predictions. Contending that the tools in themselves
can help give objectivity and provide evidence for staffing levels but they
cannot account for every nuance. Therefore, there is a need for professional
judgement alongside, as a ‘reality check’. The fact that ND tools cannot
account for every aspect of workload and need may also be the reason why
in the literature to date there is no conclusive evidence regarding the optimal

number of nurses.
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This overview of the ND literature was aimed at setting the scene for the
following sections of this literature review. The next section highlights the

burn ND tools identified in the literature search.

3.4 Nurse Dependency Tools for Burn Care

In this part of the literature review, the emphasis is on the ND tools that have
been reported in the literature specifically relating to their use in burn care.

The aim was threefold; to ascertain what burn ND tools there were, whether
there were any similarities to the iBID ND tool and whether any comparisons

could be made with the results.

The first mention found in the literature of the development of a ND tool for
burn care was in 1986 when Helmer discussed the development of a patient
classification system for burn units to identify nursing needs of patients and
to identify and support staffing levels (Helmer, 1986). He argues that there is
“no perfect universal system” (Helmer, 1986:512) and burn units are unique
so should develop their own system rather than adopt one used in ICU or
general wards. This view is repeated through the literature and was one of
the reasons de Jong et al. (2009) developed their own burn nurse tool. Apart
from Helmer (1987) and de Jong (2009) who designed their own specific
burns ND tool, all the other authors who have written about the use of a ND
tool for burn care have either used an existing tool for their study in burns
(Camuci et al., 2014; Padilha et al., 2007) or adapted a pre-existing tool for
use in their burn service (Abdelrahman et al., 2018; Cottey et al., 1992;
Molter, 1990; Sjdberg et al., 2000). This developing of new ND tools or
adapting existing tools for use in burn care would suggest that burn services
have little confidence in the existing ND tools to predict the nurse staffing
required for burn care and that Helmer (1986) was correct about there being
no perfect universal system. This supposition is further affirmed by the wider
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ND tool literature which demonstrates a continuing development and

adaption of ND tools for specific specialities and services.

3.4.1 The first reported burn specific nurse dependency tool in the

literature

As previously mentioned, Helmer (1986) starts the dialogue in the literature
on ND tools in burn care by discussing the use of patient classification
systems to answer the question of how many staff are required on a shift in
the burn unit. He suggests that there are two types of patient classification
systems. A prototype system that categorises the patients depending on the
characteristics they exhibit and a factor system where a list of nursing needs
are checked for each patient. This is arguably still the case today as
evidenced by Griffiths et al.’s (2020b) review of staffing methodologies, where
they label one of the approaches to determining nurse requirements as
‘patient prototype approaches’. The SNCT (The Shelford Group, 2014) would
be an example of a prototype system (Griffiths et al., 2020b) and the
Therapeutic Intervention Scoring System (TISS) (Cullen et al., 1974) and
Nursing Activities Score (NAS) (Miranda et al., 2003) are examples of the
factor system. Factor systems can become long lists and take more time to
complete, with an additional problem that nurses often do more than one task
at a time making it difficult to assign an accurate time to each activity. This is
one of the reasons why over time the general ICU TISS tool and NAS tool
have been refined and shortened. Additionally, the time for each activity may
not be transferable to another unit due to unit layout or different processes.
Thus, often ND tools may start as a factor system and evolve into a prototype
(Helmer, 1986). However, it can work the other way with a simple prototype
classification having more descriptions added to each category for clarity and
to reduce ambiguity. The iBID ND tool would be classified as a factor system
as there are several categories of nursing needs that are scored individually

to give a final score rather than the patients being allocated to a single group.
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Thus, giving more flexibility in the ND scoring than ‘shoehorning’ them into a

specific category.

Helmer highlights that any system needs to be updated as changes occur.
This is evident in the successive updating and reporting of ND tools in the
literature (Cunningham, 2018; Fagerstrom et al., 2014; Miranda et al., 1996).
Additionally, Helmer (1986) points out that the use of a patient classification
system not only helps determine patients' requirements of nursing care but,
can help cost allocation of nursing care to individual patients. The cost per
patient is a specific requirement for countries like the US where healthcare is
charged in relation to each individual patient. In the UK, where the NHS is
free at the point of contact, the cost is not an explicit consideration when
allocating nursing staff each shift. However, with budgets being reduced and
resources scrutinised the literature is looking more at ND as a way of
justifying staffing costs (Abdelrahman et al., 2018; Fore et al., 2019; Stafseth
et al., 2018).

In their follow up article, Helmer et al. (1987) described the updating of the
Shriners factor system to be more sensitive to the specific needs of burn
patients. They came up with a 32-factor list which was piloted in three of the
Shriner burn units in the US. The pilot showed that the form was ‘valid and
reliable’ but time-consuming to complete. No actual figures of their results
were reported so it is difficult to assess how true this statement is. Following
the pilot study, they collected time standard data to record the amount of time
that was spent on direct and indirect patient care over a one-week period.
Stepwise regression was used to analyse the data but again no further
details are reported. From these results Helmer et al. (1987) then devised a
five-category factor system related to the patient’s condition (critical-
unstable, Critical-stable, serious, fair, good) as this, according to their
findings, was the key independent variable that related to nursing care. Burn

type and percentage of burn were not found to be helpful in predicting
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nursing time in this study. This is perhaps surprising as the size of a burn
would be expected to affect the amount of dressing time. However, this study
was undertaken in the 80s and burn wound care has changed since then
(Pruitt and Wolf, 2009; Sjoberg et al., 2000), but as Helmer et al. (1987) do
not describe their treatment of burn wounds it is not possible to say if this is

the reason.

Helmer et al.’s (1987) simplified patient classification system for burn units,
was performed once a day and enabled the prediction of nurse staffing for
the next 24hours. Reliability of the system was checked by getting nurses to
rate the same patients and compare differences and comparing the staffing
level outcomes with professional judgement. Over thirty years on Giriffiths et
al (2020a) still advocates this idea of sense checking of the ND tools’ nurse
staffing predictions through clinical judgement rather than just relying blindly

on ND tools to set nurse staffing levels.

3.4.2 Military ND tool for burn care

Another early implementer of a ND tool specifically adapted to burn care was
the Workload Management System for Nurses (WMSN) that captured direct
and indirect nursing care. The WMSN is a ND tool designed specifically for
use in military nursing, which Molter (1990) reviewed and adapted for use in
a US Army burn centre. The WMSN has six categories of care (self-care,
moderate care, acute care, intensive care, continuous care and critical care),
which each have a nurse: patient staffing ratio allocated. Each patient is
given individual scores in relation to nine different areas of care, which when
totalled identifies the category of care they are allocated to and the nurse:
patient ratio required (Rieder et al., 1985). This allocation is done
prospectively for the next 24 hours. There are guidelines for the skill mix and
allocation of care, but again it still remains the responsibility of the registered

nurse to apply their professional judgement (Molter, 1990).
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Molter (1990) discusses how a panel of seven burn nurses evaluated the
WMSN indicators for applicability to burn care. Unlike in Helmer’s (1987)
study, where the burn size did not appear to be a workload factor, Molter
determined that the original WMSN complex wound care was the only
indicator that did not adequately represent the needs and workload of burn
patients. The WMSN complex wound care indicator was defined as; a
dressing that took more than 30 minutes to complete including the setting up
and clearing of the equipment. In reality, most burn dressings take more than
30 minutes with some taking several hours. Thus, the dressing time was
estimated and the relevant workload score calculated for a more accurate
picture. Inter-rater reliability was checked and improved over time as the
nurses got used to the system and developed a common understanding. By
undertaking this wound care indicator adaptation, Molter (1990) argued that
the WMSN nurse dependency model was still appropriate for the burn unit
and saved administrative training for new staff as well as enabling it to be
used to benchmark across the military. This adaptation, which enabled a
hospital-wide ND tool to be used across a hospital and in a burns service,
was also one of the reasons Cottey et al. (1992) amended their hospital’s
commercial ND tool in a similar way to account for the greater time required

for burn dressings.

The WMSN has been updated over the years as nursing has evolved and is
still successfully used in US military hospitals to aid the nursing staff
scheduling and benchmarking with other military hospitals (Cunningham,
2018). It was designed specifically for US military hospitals. Military nursing is
set up differently from civilian nursing in that the patient population is different
(a younger and initially fitter group in the military), the hierarchy and military
rank lead to different communication and decision-making practices, and the
care delivery set up is more as a manager of care with additional technician
roles in the US military than in UK nursing (Berwick et al., 2016; Elliott et al.,

2017). Plus, there are additional military and ceremonial duties which need to
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be factored in. Therefore, the WMSN is not wholly transferable to civilian and
UK burn services where the setup is different and thus not comparable with
the iBID ND tool.

3.4.3 Wound care and burn nurse dependency tools

The need to consider burn wound management specifically in ND tools, as
discussed earlier with the WSMN, is a theme that has come through the
specific burn ND tool literature. Anecdotally, the increased wound care needs
for patients with a burn injury is one of the reasons burn care nurses argue
makes their workload higher and is not accurately reflected in generic ND

tools.

Driscoll (1991) describes how the wound care category for burn patients was
explored in more detail to enable a more accurate WMSN weighting to be
calculated. It is not clear if this was done after Motler’'s (1990) previous work
or as part of it. Driscoll in his observational study, rather than the overall
dressing time for burn size, measured the dressing time for different body
parts. His hypothesis being that dressing time would vary on the number of
body parts dressed and this would then be estimated depending on the size
of burn and body parts dressed. To collect the data they used an observer
who was not participating in the dressing to record work sample times.
Dressing of burn wounds on the back and buttocks took the longest average
time followed by the head/face. This was a different way of calculating
dressing times as opposed to the traditional ‘total burned surface area’
(TBSA). Yet it could arguably be more accurate; as different body parts,
although they may be a similar percentage, are likely to take different times
to clean and dress. For example, a hand, although a small area, is fiddlier
and more time consuming to dress than the equivalent sized area on a thigh

would be.
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Conversely, Cottey et al. (1992) in their calculation of burn dressing
weightings used previous work (Watson et al., 1991) that had measured
overall dressing time. They found that the average burn dressing time was
74.41 minutes. This is a much longer time than is normally given in more
generic ND tools such as the SNCT, which is either less than 30 minutes or
more than 30 (Smith et al., 2009). It is not possible to directly compare this
to Driscoll’s findings due to unknown variables such as whether the dressing
set up was included or excluded, or the effect of timing when doing the whole
dressing versus splitting a dressing into parts. Nonetheless, the clear
message that comes through these studies is that burns dressings should be
included as a specific part of a ND tool for burn services, which it is in the
iBID ND tool. This need to consider burn wound management, is also further
emphasised in the more recent literature on burn ND tools (Abdelrahman et
al., 2018; de Jong et al., 2009; Ravat et al., 2014; Sjoberg et al., 2000).

3.4.4 Burn ND studies using ICU ND tools

Part of the body of literature on the use of ND tools in burn care is made up
of two studies using ND tools designed for ICU; the Therapeutic Intervention
Scoring System (TISS) (Padilha et al., 2007) and the Nursing Activities Score
(NAS) (Amadeu et al., 2020; Camuci et al., 2014). All of these studies were

undertaken in Brazilian ICU’s

In their study, Padilha et al. (2007) used the TISS to compare the workload of
11 specialist ICUs in a large Brazilian hospital which included a four bedded
burn’s ICU. Originally TISS was developed as a tool to identify levels of
severity of illness of patients in ICU and as an indicator of nursing time
required (Cullen et al., 1974). In the earliest TISS version, there were 76
interventions. The idea was that the sicker the patient, the greater number of
interventions would be required. Weightings were also given to the
interventions. In 1996 the TISS-76 was simplified and reduced to 28 items

(Miranda et al., 1996). One TISS point equated to approximately 10.6
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minutes of a nurse's time so can be used to calculate the required number of
nurses needed on a shift and/or patient allocation. Although the TISS-28 was
validated in twenty-two Dutch ICU’s it is now used globally (de Souza
Urbanetto et al., 2014; Muehler et al., 2010; Wang et al., 2018).

During their study period, Padilha et al. (2007) found that the burn ICU had
the lowest percentage of ICU patients admitted but they had the longest
mean length of stay (17 days) which was double the overall ICU mean length
of stay. There is no discussion by the authors as to why this may have been,
but it is likely to have been related to burn severity and their admission and
ward step down criteria being different to other ICU’s. The mean TISS-28
score for the burn ICU was lower than the other ICU’s but remained
consistent. This could be reflective of the longer length of stay. Nonetheless,
Padilha et al. (2007) do note that the workload score only accounts for the
TISS-28 interventions and may not capture all activities for burn patients. The
specialist activities were one of the reasons Miranda et al. (1996) excluded
burn and other specialist ICUs in their multicentre study to develop the TISS-

28. Meaning that TISS may not deliver a true reflection of burn ICU care.

During the validation of the TISS-28 Miranda et al. (1996) identified that the
TISS did not capture all of the nursing activities undertaken. Two reasons for
not capturing all nursing activities were put forward. Firstly, that TISS was
developed from the premise that nursing workload is related to the severity of
illness and the more severe the iliness the greater number of interventions.
Secondly, that over time, intensive care and nursing tasks had increased and
therefore TISS did not capture tasks not related to therapeutic interventions
(Miranda et al., 2003). Therefore, they developed the Nursing Activities Score
(NAS), an extension of TISS. Using an international panel of ICU
professionals (nurses and physicians from 15 countries), Miranda et al.
(2003) identified fifteen new items that they incorporated with the TISS-28 to

give a list of thirty items with some broken down into sub hierarchal
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categories, for example, wound care was broken down into three
subcategories depending on the length of time required. This new ND tool
was then tested in 99 ICUs across 15 countries and the weighting of the
different activities worked out to come up with the final NAS tool. The NAS
can measure nursing workload for individual patients or the whole ICU

regardless of illness severity (Miranda et al., 2003).

The NAS tool contains a list of nursing activities that are used to work out the
NAS dependency score. The NAS activities included one relating to burn
wounds and one to supporting the patient and family which are both
important to the care of patients with a burn injury but, excluding the iBID ND
tool, are often not clearly articulated in many other ND tools. Additionally,
Miranda et al. (2003) acknowledged the difference in nursing workload
between burn wound dressings and other dressings such as closed surgical
wounds. Potentially reducing the criticism, from burn nurses, of many of the
ND tools that do not account for the difference between a dressing that may
take less than 30 minutes compared to a burn dressing that may take several
hours of nursing time. However, it must be remembered that NAS was

designed for patients in ICU and not burn wards.

Camuci et al. (2014) used the NAS to evaluate the nursing workload on a
Brazilian 6 bedded burns ICU. They collected demographic and NAS data
from 50 consecutive patients over an eight-month period. They excluded
readmissions but did not explain why. Although readmissions may have a
different profile to acute burn admissions they would still have added to the

workload of nurses during this period.

Camuci et al. (2014) described the demographics of their sample and
highlighted the predominance of males which is in line with other burn
epidemiology literature (Stylianou et al., 2015). They state that 70% of the
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patients had full-thickness burns but do not comment on the size of burn or
airway involvement, which might be expected to influence the workload. A
mean nursing workload of 70.4% or 16.9 hours of nursing care per patient in
a 24-hour period was reported, which they identify is higher than reported in
most of the other literature for general ICU’s. This is contradictory to the
results reported by Padilha et al. (2007), where burn ICU’s had the least
workload recorded; suggesting that the NAS may capture nursing activities
that TISS does not and subsequently record the nursing workload in burn
ICU’s more accurately. Nonetheless, this was a small study undertaken in
one burn ICU so the findings may not be transferable to other ICU’s and
other countries where the burn care protocols, healthcare set up and staffing

frameworks may be different (Stafseth et al., 2011).

More recently Amadeu et al. (2020) published a study, similar to Camuci et
al. (2014) undertaken in a small burn’s ICU. Their findings were similar, again
showing an increased nursing workload for burn patients. Which they argue
demonstrates the importance of assessing workload in different specialities
as work processes, patient complexities and environment are likely to be
different, influencing workload and outcomes. Amadeu et al. (2020) took their
analysis of their NAS data further and examined the association of the NAS
ND score with other variables such as intubation, outcome and size of the
burn. They observed a statistically significant association of an increased
NAS score with the size of the burn and outcome. As the size of burn and
severity increased so did the ND. Also, patients who died had a higher mean
NAS suggesting an increased ND and nursing workload. Interestingly, they
did not find an association of ND with intubation or the use of vasoactive
drugs, both of which one might have expected would have increased nursing
workload. Especially if the patient was intubated, as this would have
suggested they had an inhalation injury which is linked to increased severity

and mortality in burn patients (Dyamenahalli et al., 2019).

57



3.4.5 A nurse dependency tool specifically for burn inpatients

Apart from Helmer’s ND tool, the only other ND tool reported in the literature
that was designed from the beginning specifically for burns is De Jong et al.’s
(2009) tool; which was developed for their burns unit in the Netherlands.
They had found that no ready-made tool existed that was transferable to their
burns unit, as pointed out by Helmer (1986), so designed their own nursing
workload measurement tool. De Jong et al. (2009) took a similar route as
Helmer et al. (1987) in developing their tool. They established a list of
activities and time estimates through semi-structured interviews and doing
time measurements of the activities by following nurses during a day shift.
Only a brief description is given of this process, so it is difficult to ascertain
how accurate and unbiased this procedure was. De Jong et al. (2009)
mention how they looked at the difference between groups but not what they
did if there was a statistical difference. Perhaps, as they imply, there were no
significant differences. Thirty-four activities were identified and linked to a
time standard and an educational standard (registered nurse or critical care
trained registered nurse). Some of these activities showed a variation in the
collected time data so were further subdivided into basic, average and
complex such as wound care, which was also the most time-consuming
activity as suggested in earlier work (Cottey et al., 1992; Driscoll, 1991).
Interestingly their division of burns complexity is different to iBID. There are
five procedure categories (<5% TBSA, 5-10% TBSA, 10-20 TBSA, >20%
TBSA and near full body) in the iBID ND tool, which are also aligned to
operation complexity; whereas the Dutch ND tool only use three (<15%
TBSA, 15-30% TBSA and >30% TBSA) as their division. Moreover, de Jong
et al. (2009) add in patient size and non-cooperating patients which steps up
the complexity. Conversely, iBID does not relate its levels of procedure
complexity to body area which does feature in both De Jong et al. (2009) and
Driscoll’s (1991) work.
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From the calculation of time standards for their identified activities, de Jong et
al. were able to work out the care demand per patient per day. They then
identified five categories of patient care that patients fitted into. Thus,
similarly to Helmer et al. (1987) moving from a factor system based ND tool
to a prototype one. However, they do not clarify what type of patient fits into
each category only the amount of care time required so it would be difficult to
utilise it elsewhere from the article. Nevertheless, although de Jong et al.
(2009) argue that their ND tool takes into consideration the complexity of
care required, education level of nurse required, patient’s condition and
complexity of the environment, they do acknowledge that their ND tool is
specifically tailored to their burn care setting. Therefore, not necessarily

appropriate to be used by other burn services.

De Jong et al. (2009) suggest the time standard measurements should be
repeated every few years for verification of accuracy. Following personal
communication with the author, it was discovered that 6 years on, the tool
was not currently used due to the time needed to update it and change in
staff. This highlights some of the ongoing issues with ND tools. Suggesting
that perhaps a more generic tool without specific times allocated is required

that would give trends in the change of workload rather than specifics.

3.4.6 Additional global perspectives on burn ND and workload for burn

inpatients

There was no literature found on the use of inpatient burn ND tools in the UK.
However, there was literature from three other countries (France, Sweden,
and Iran) whose research gave further insight into nursing workload and ND

tools for inpatient burn services. These are discussed below.

In Iran, Vafaee-Najar et al. (2018) undertook a cross-sectional study to

identify an estimated nursing norm, a coefficient for calculating the nurse
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staffing resources required, for each type of ward in a number of best-
practice hospitals. The WHO’s Workload Indicators of Staffing Needs (WSN)
resource management tool was used as a framework for this. Nursing expert
focus groups were used to identify nursing activities and the time required to
undertake these. The time standards were then validated via non-participant
observations and an agreed average time for each activity obtained. The
patient records were then used to identify the nursing activities undertaken
and the nursing care time per day of hospitalisation required. How accurate a
retrospective review of records would be is debatable. Although they took
steps to mitigate calculating errors from the research, it would depend on
how accurate the patient records are and their format. In the UK, where often
exception reporting is used, many activities may not be recorded in the notes.
Conversely, in North America where all care has to be prescribed, it might be

a more comprehensive record.

Vafaee-Najar et al. (2018) then calculated an estimated coefficient for
required nurse numbers per bed for each area; taking into account nursing
hours available per person, the activities undertaken and an allowance for
other non-patient activities. The burn ICU and burn ward had the highest
nurse requirements compared to the other ICU’s or wards. This increase in
nurse numbers could be due to nurses in the burn speciality working fewer
hours a week compared to other areas, following the Iranian Productivity
Improvement Act of 2009, rather than an increased workload. Nonetheless
when the results for the nursing activity standard (nursing care time per
patient day) were studied they show a similar pattern with both the burn ICU
and burn ward having the higher activity times compared to the other ICUs or
wards. Only the open-heart surgery and bone marrow transplantation ICUs
had a higher activity standard than the burn ICU. This supports Camuci et
al.’s (2014) previous findings that burn ICUs have a higher workload than
general ICUs. However, Vafaee-Najar et al.’s study is the only one, identified
in this literature review, which also suggests the same may be true for burn
wards, that they have a higher workload than other wards. These findings
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add to the argument that a burn specific ND tool is required to identify the

specific additional needs of patients with a burn injury.

Moving continents, Ravat et al. (2014) conducted a small one month study of
the working time and workload of nurses during the day in a French burn
service. The burn service had fifteen beds of which eight were classed as
ICU beds. They categorised nursing work into 3 categories: care,
administrative and other. Each day shift a nurse was followed and the
distribution of time spent on each category measured along with the time
spent walking between areas was recorded. The amount of time that was
spent delivering care in each category was compared. Twenty per cent of the
time was spent in direct patient care (e.g. wound care, hygiene) more of
which was carried out in the morning, 42% in indirect patient care (e.g.
monitoring, pain management, laboratory tests), 31% administration activities
and 8% cleaning (required by French legislation). This does not really equate
to a workload tool but it did help the service identify areas where adjustments
could be made to administrative activities and ward layout to optimise the

efficiency of nursing care to meet the ND needs of the patients.

To quantify the amount of work allocation Ravat et al. (2014) used a patient
classification system that they had developed 20 years ago but does not
appear to be previously reported in the literature. Patients are assigned a
classification with a score. The nurses are allocated a set of patients whose
classification scores add up to 8, for example, either one unstable critically ill
patient (score of 8) or one stable critically ill patient (score of 5) and three
self-caring patients (score of 1 each). These categories, although at first
glance appear similar to the WMSN categories (Rieder et al., 1985) in that
they describe the type of patient (for example self-caring, continuous care,
critical care), they are calculated using different activities and scoring system
so a direct comparison cannot be performed. Ravat et al.’s (2014)

classification system is also similar to the National Burn Care Review burn
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levels (National Burn Care Review Committee, 2001) which are discussed
later, and Helmer et al.’s (1987) patient acuity classifications in that they
describe the type of patient and the ratio of nurses for each category.
However, Ravat et al. (2014) do not discuss how they came up with this ratio
leaving the reader to assume that, like many other ND tools, it could be
based on professional judgement. Thus again, as de Jong et al. (2009)
observe, reducing the transferability to other burn services with any

confidence.

The most recent article found in the literature regarding a ND tool for
inpatients with a burn injury is from Sweden. Abdelrahman et al.’s (2018)
study analyses the ND data recorded in their burn service’s burn registry over
15 years. The ND tool they used in their unit was the Linkdping ‘Burn Score’.
The ‘Burn Score’ had originally been adapted from the Swedish ICU nursing
care recording system to include dressings and skin grafting in the early
1990s and validated against the TISS (Sjoberg et al., 2000). Their ‘Burn
Score’ appears to have been mostly used for providing burn care costings
according to what they have published rather than nursing workload

explicitly.

The Linkdping burn scoring system consists of seven categories
(surveillance, ventilation, circulation, wound care, mobilisation, lab tests,
infusions), each with five scoring levels, and an eighth category of operation
that is scored depending on the length of the operation. The score for each
category is then totalled up for an overall score for that patient that day. This
is very similar to the way the iBID ND tool works. Three of the iBID ND total
score sub-categories can be directly linked to the categories of the Swedish
tool, but the iBID ‘psychosocial support’ category is the standout different
category that does not equate to any of the Linkoping ‘Burn Score’

categories.
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Similar to iBID, the Link&ping burn registry contains data on ND activities and
burn severity such as size and cause of the burn. Abdelrahman et al. (2018)
aimed to analyse the association between ND activities and burn severity to
validate their burn score and identify the factors that resulted in higher
scores/workload. At first glance, this seemed very similar to the research
aims of this research study, which is to identify relationships between ND and
burn severity and any that might predict burn ND. However, Abdelrahman et
al. (2018) concentrated upon the cumulative scores to relate to the cost of a
particular burn injury, which thus did not have the granularity to predict ND on
a daily basis. It is not clear how this validates their burn score as they claim,
unless they were assuming that there should be a correlation with increased

burn size and workload.

Abdelrahman et al. (2018) used the mean cumulative burn scores over time
to compare against the different factors. They found that the wound
management and mobilisation categories made up the largest part of the
score and that the proportions of each category that made up the score were
different between those patients in ICU and those who were not. This is not
surprising and is alluded to in much of the literature discussed here. They
reported an association between the mean cumulative burn score and burn
size, both in those that died and those that survived. With the cumulative
burn score increasing for larger burns in those that survived, as would be
expected, but the opposite for those that died. They also reported a
difference in age and workload with those >45 years having a higher
cumulative score. How this can help with daily nurse workload and staffing

decisions is not clear.

Although, some comparisons may be able to be made with some of
Abdelrahman et al.’s (2018) findings at a later stage; it must be remembered
that the two scoring tools, although similar, are not exactly the same.

Additionally, the healthcare systems in Sweden, although analogous in that
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they are publicly funded, are structured, and managed differently to the UK’s

NHS (Hauter, 2012) so the two sets of results will not be directly comparable.

3.4.7 Burn outpatient nurse dependency tools

The previous literature discussed has all related to the ND of acute burn
inpatients. However, two of the articles considered workload in burn
outpatient clinics; one from the UK (Perin et al., 2016) and the other from the
USA (Swan-Mahony et al., 2018). Both articles highlighted the issue that the
burn outpatient clinic workload had increased but staffing levels had not.
Therefore, there was a need to measure patient acuity and improve nurse
staffing in this area also. One of the reasons put forward for this was the
change in inpatient demographics and earlier discharge from the wards
(Swan-Mahony et al., 2018). This is similar to Harrison’s (2004) observation
that there was an increased acuity for inpatients which was then the driving

factor for the initiation of the SNCT development.

Swan-Mahony et al. (2018) developed their ‘Pediatric Ambulatory Acuity
Tool’ (PedAAT) using a combination of two ambulatory care acuity tools and
tailored it to their Paediatric burn outpatient clinic patients and specific
paediatric nursing interventions undertaken there. Although an age-
appropriate tool for paediatrics, it was similar to the iBID ND tool as it
consisted of several categories that made up a total acuity score that ranged
from 7-24. The PedAAT takes the scoring one step further than the iBID ND
tool by dividing the scores into 4 acuity levels. However, they do not explain
how the different acuity levels relate to staffing numbers; only that staffing

adjustments were made as a result of the tool.

Perin et al.’s (2016) study differed as their outpatient clinic was not in a
separate area and the inpatients’ and outpatients' responsibilities were
shared by the staff on duty. This was true for both their paediatric and adult
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services. Consequently, an increase in workload for either inpatients or
outpatients would have an impact on patient care. They collected data on
inpatient and outpatient dressing activity and the number of nurses the
National Burn Care Review (National Burn Care Review Committee, 2001)
suggested they should have for the number and level of patients they had
daily (as described in the B levels in Table 3.2). They identified that when a
nurse was utilised in the outpatient department it frequently left the inpatient
service understaffed and therefore concluded that the two should be staffed
separately. Perin et al. (2016) argue that outpatient activity should be taken
into account when setting nursing levels and identify that currently it is not
mentioned in any guidelines for safe staffing, which is still true. This is
probably because usually outpatient care and staffing are in a separate area
to inpatient care. Also, possibly apart from dressings, the needs of
outpatients and the nursing care required are different from inpatients where
daily living activities and 24-hour needs must also be taken into account
(Prescott and Soeken, 1996).

The different focus of nursing care for inpatients and outpatients means that
different patients will have a different level of ND and different staffing levels
will be required. Therefore, just as Swan-Mahoney (2018) submit that an
inpatient ND tool may not be transferable to the outpatient setting, conversely

an outpatient ND tool is not transferable to the inpatient setting.

3.4.8 The National Burn Care Review burn levels

As mentioned earlier Perin et al. (2016) mention staffing ratios outlined in the
National Burn Care Review. The National Burn Care Review (2001), although
it does not attempt to advocate a specific ND tool, does consider ward
staffing; acknowledging a lack of validated ND scoring systems and arguing
that staffing should be based on patient dependency rather than the number
of beds. The Burn care review does recommend a crude, five level

classification for the monitoring of patients with a burn injury (Table 3.2)
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which includes a nursing ratio indication. These burn levels (B levels) are
loosely based on critical care guidance at the time and therefore have 3
levels related to critical care (Department of Health and Social Care, 2000;
National Coordinating Group for Paediatric Intensive Care, 1997). They tend
to be used to classify the level of burn bed needed or available. However,
one burn service has developed these levels further to act as a guide to ND
staffing levels required (Myers, 2009) and in essence created a non-validated
prototype patient classification system based on patient monitoring
requirements. Considering the earlier discussion about the importance of
including wound management in a burn ND tool, it is noticeable that dressing
time requirements were not explicitly included in their adaptation of the
National Burn Care Review’s levels of burn care. Albeit, they do highlight that
procedures such as dressings may require a higher level of nurse allocation
for some of the day. These B levels are also the descriptors used in the iBID

ND tool monitoring category levels.

Table 3.2 The National Burn Care Review (National Burn Care Review Committee,
2001) burn care monitoring levels (B Levels) with suggested nurse: patient ratios

B Level | Descriptor

B1 Standard surgical ward monitoring
Nurse: Patient Ratio 1:4
B2 High dependency care

Nurse: Patient Ratio 1:2

Intensive care

B3 Nurse: Patient Ratio 1:1
Additional intensive care

B4 Nurse: Patient Ratio 1.5:1
Complex intensive care

B5 Nurse: Patient Ratio 2:1
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3.4.9 Burn nurse dependency tools summary

In summary, there are some burn care ND tools reported in the global
literature but these have been designed for a specific unit and not necessarily
transferable. The other tools that have been reportedly used with burn-injured
inpatients have been designed predominantly for general ICUs. Therefore,

they would not be suitable for burn wards as well as the burn ICUs.

None of the inpatient burn ND tools reported in the literature fully resemble
the iBID ND tool, nor are they UK based. However, the elements that make
up the iBID ND tool can be found to various degrees in the reported tools.
Hence, suggesting that the iBID subcategories are relevant to burn ND and
the iBID ND tool is likely to measure at least some aspects of ND. Even so,
the literature did not reveal any burn ND tools or dependency measures that
could be used to compare the iBID ND tool directly against. The nearest was
the Linkdping Burn Scoring system (Abdelrahman et al., 2018; Sjoberg et al.,
2000) and although direct comparisons cannot be made, it may help to give
some further insight into the results of this research. The similarity of the iBID

ND tool to non-burn specific ND tools is explored in section 3.6.

Wound management seems to be a key theme in relation to burn ND. Apart
from the earliest study (Helmer et al., 1987) all the other burn specific articles
either have wound care as part of their burn ND tool or adapt them to take
burn wound management into account. However, there is a debate as to
whether the dressing size should be described according to TBSA or body
part. Motler’s (1990) is the only one that uses body parts. The iBID ND tool
along with the other burn specific ND tools uses TBSA.

Having reviewed the literature on burn specific ND tools in this section, the
next section examines the more generic inpatient ND tools and explores their
similarity to the iBID ND tool.
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3.5 Nurse Dependency Tools

A search of the literature yielded a plethora of ND tools with many different
focuses and designs. The tools come from all around the world and related to
many specialist areas. Nevertheless, despite there being many tools, no
single ND tool appeared to dominate the literature and meet all the needs of
the nursing workforce. Nor did anyone ND tool appear to be heralded as the
gold standard. This suggests that the search for the ideal, reliable ND tool
that meets the needs of all areas, if indeed one exists, continues. Although
difficult to evidence, experienced nurses’ professional clinical judgement on
the wards still appears to be the measure to check the ND tools against in
the absence of anything better (Griffiths et al., 2020a).

To establish how the iBID ND tool might compare, other ND tools were
reviewed as potential comparators. Table 3.3 lists many of the tools identified
in the literature relating to adult acute and critical care. It does not purport to
be fully comprehensive but does contain the most widely reported ND tools
and those that have the description of the tool included in the literature. The
table does not include the commercially available computerised database
tools such as GRASP (Mittmann et al., 2008) as these consisted of a list of
activities or diagnosis groups so were not comparable to the iBID ND tool
and were not available for review. Nor are individual hospital-specific
computerized systems discussed in the literature included, as detailed
descriptions were not available and would not easily be generalizable to
other areas. In addition to listing the various ND tools Table 3.3 gives a brief

description of the tool and highlights any similarities to the iBID ND tool.

The use of professional clinical judgement seemed to be key in the initial
development of many of the ND tools, including the iBID ND tool. Following
their development, ND tools were then validated in various ways to confirm
their ease of use and time weightings. Most of the ND tools used a time

sampling methodology to determine any time weightings that could be used
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to calculate the number of nurses required. The RAFAELA system
(Fagerstrom et al., 2014) was the only one that used a scoring system that
was calculated using the bedside nurses’ perception of whether they had
enough time to meet the care needs of their patients that shift, as opposed to
measuring the time required for each activity. Supporting the argument,
throughout the literature, that the clinical professional judgement of nurses is
fundamental in the design and validation of ND tools and why to date no ND
tool has been shown to be significantly better than the professional
judgement of practising nurses in assessing the nursing workload
(Edwardson and Giovannetti, 1994; Fasoli and Haddock, 2010; Griffiths et
al., 2020p). Perhaps not surprising when one takes into consideration all the
multi-dimensional aspects of nursing, multi-tasking, the different ward
environments and layouts, the variability of patient needs even those with the
same illness, the different skill levels of nurses and the lack of consensus on

what staffing levels should be (Saville et al., 2019).

The fact that no ND tool appears to stand out as the perfect one, nor
objectively any better than professional judgement, was one of the reasons
Griffiths et al. (2020a) used the professional judgement of nurses as the ‘gold
standard’ to determine whether there was adequate nurse staffing on shift
when assessing the levels of nursing staff predicted by the SNCT. This
methodology to validate a ND tool’s predictive ability is also similar to the
Professional Assessment of Optimal Nursing care Intensity Level (PAONCIL)
element of the RAFAELA system that uses nurses’ views on whether they

had enough time to provide the care required.
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Although there have been many different ND tools developed over the last
fifty years, the majority can be apportioned into three fundamental model
types:
e Along list of individual activities/interventions that the patient is
compared against to give an idea of the nursing time required (such as
TISS and NAS). For some of the ND tools that fall into this model type,
the final activities score is then allocated to a final grouping for staffing
levels (such as Nursing Workload Measurement Instrument in burn
care and CNIS)
e A shortlist of grouped categories that the patient is given a score for
each category that is totalled for a final score (such as NASA-TLX,
OAT and iBID). For some of the ND tools in this model, the combined
category score is then used to indicate the level of nursing care
required group they subsequently go into (such as Medical Surgical
Patient Acuity Tool and OPC).
¢ A small number of descriptive groups and the patient is assigned to

one (such as SNCT and the workload calculation Score).

None of the ND tools were fully comparable with the iBID ND tool. However,
several of the tools used a category scoring model similar in methodology to
the iBID ND tool but with different individual categories and levels. Although
no ND tool was made up with exactly the same categories as the iBID ND
tool, the iBID ND tool categories were all found in some form throughout the
various ND tools suggesting that the categories used in iBID are relevant to
ND. It was also noted that the psychosocial category was not present in all of
the ND tools and for several where it was listed it was combined with patient

education.

3.6 Safer Nursing Care Tool

There appears to be a dearth of validated UK ND tools for acute inpatient
ward care in the literature. The most predominately used ND tool in the UK is
the SNCT (Ball et al., 2019) despite there being limited published evidence
for its validity and reliability and until recently little evaluation of the tool other
than that published by the authors (Griffiths et al., 2020a) which could be
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argued lacks impartiality. The reason for the wide use of the SNCT is likely to
be threefold. Firstly, it is one of the few tools that have been developed in the
UK using research linked to UK nursing activity times. Secondly, Directors of
Nursing from large university hospitals were involved in the development of
the SNCT. Thirdly, an even more compelling reason, is that it is the only
staffing decision support tool kit for acute care endorsed by NICE (2014) and

as such it was chosen to compare the iBID ND tool against for validity.

The SNCT was designed to help calculate safe nurse staffing levels (Fenton
and Casey, 2015) and has been developed over many years. The first
version started from work done at Southampton University Hospitals NHS
Trust (SUHT) following the recognition that ward care acuity was increasing
(Harrison, 2004; Hurst et al., 2008). The SUHT team took the Intensive Care
Society’s level of care classifications (Intesive Care Society, 2002) and
further divided the level one category, which was for patients whose care
could be delivered in a ward setting but required more care, into two. 1a
patients with an increased acuity and 1b patients with an increased
dependency, as summarised in Table 3.3, in order for it to become relevant
to medical and surgical wards as well as high dependency and critical care
(Harrison, 2004).

Table 3.3 Southampton University Hospitals NHS Trust acuity and dependency
measurement tool summary. (Adapted from Harrison, 2004: 22)

Level Care descriptor

Patient requires hospitalisation but needs are met through

0
normal ward care

Patient is in stable condition but with increase acuity or potential

1a : : :
to deteriorate. Should be managed on wards with appropriate
staffing levels, skill mix and equipment.

1b Patients who require intensive therapy or nursing input that
demands more than baseline resources allow.

2 These patients are unstable and at risk of deteriorating. Should
not be cared for in areas currently resourced as general wards

3 Patients needing advanced respiratory support or monitoring

and therapeutic intervention to multiple organs.
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Harrison (2004) acknowledges that the tool was not fully evidence-based and
is open to interpretation, as is any dependency scoring tool. However, it was
designed to be simple and used instinctively by experienced staff to capture
acuity and dependency. This is similar to the development of the iBID ND tool

in its aim.

SUHT recognised that the next step to develop the tool further was to work
out the whole time equivalent (WTE) staffing requirements for all levels of
care. This work was taken forward by the University Teaching Hospitals
Executive Nurse forum (Harrison, 2004) and the Association of UK University
Hospitals (AUKUH). Workload multipliers were developed and the tool
became known as the AUKUH workload assessment instrument. As these
multipliers were initially calculated using professional judgement, a project
group was then set up to test and validate them independently (Hurst et al.,
2008; Smith et al., 2009). First, a literature search was undertaken and the
AUKUH multipliers adjusted in light of this before comparing the AUKUH
workload assessment instrument against the Leeds University Acuity-Quality
staffing System (Hurst et al., 2008) of which there is very little publicly

available information on. This was achieved in 3 ways

o 30 postgraduate students assessed a case study using both
instruments. The authors suggested that the resultant Cronbach’s
alpha score of 0.99 demonstrated good agr