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Abstract

This Quality Improvement (QI) Project focuses on the admission pathway of hip
fracture patients in a large acute hospital in Dublin. Hip fractures are the most common
fragility fracture in the over 50’s in Ireland, accounting for 36.5% of orthopaedic
admissions and 46.7% of orthopaedic bed days (Kelly et al 2018). It is a common
injury but its effects on patients and carers is often underestimated by clinical staff
(Saletti-Cuesta et al 2018)The National Office of Clinical Audit (NOCA) established an
Irish Hip Fracture Database (IHFD) in 2012 to specifically audit and review hip fracture
in Ireland with a view to improving patient care and morbidity as well as easing the
burden on the healthcare system. The establishment of the IHFD has been in line with
other European countries who have seen the rise of hip fracture patients presenting
to the Emergency Departments. The IHFD founded six core standards to improve
patient care and improve mortality. The first standard is the admission of the patient
to the orthopaedic ward within four hours of presentation. This is a challenging
standard, with current Emergency Departments in Ireland facing some of the worst
overcrowding ever seen (Liston et al 2017), staff shortages as doctors emigrate to
take up positions in other countries (Clarke et al 2017). The aim of this QIP is to
improve patient flow from arrival in the ED through to admission within the 4 hour
standard. The Quality Improvement (QI) tool DMAIC (Define, Measure, Analyse,
Improve and Control) will be used to define the problem. A process flow map will be
used to review the patient journey and review for any reasons for delays.
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Chapter 1
Introduction
1.1 Introduction

This chapter will discuss the context for the quality improvement project (QIP), the
organisation involved and the role of the student in planning and developing this
project. The chapter begins with the rationale for the QIP and national standards and
strategies developed in order to provide the best evidence-based care to patients and
expands on the aims and objectives of this QIP. The aims and objectives of this project
will be discussed and an overview of each chapter will be discussed in the summary
section.
1.1 Organisation context

This QIP is set in a large teaching hospital in North Dublin with a catchment area of
approximately 290,000 (Beaumont Hospital, 2017) the population is increasing
annually due to surrounding housing development and with a large service industry
including the development and expansion of Dublin airport. The population
demographic is increasing in age and around 18% of the population are over 65 years,
whereas the national average is just 12% (Liston et al 2017). This, coupled with the
daily admission rate of approximately 60 elective and emergency patients, makes this
hospital one of the largest and busiest in Southern Ireland. It also contributes to the
hospital being one of the most consistently overcrowded in the country (Liston et al
2017). The older population, together with being one of the busiest hospitals in the
country, has meant that only 11% of patients with hip fractures are admitted in four
hours (NOCA 2018). At the time this QIP was being developed, IHFD standards
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showed that for the first quarter of 2019 there was just 5% compliance with the 4-hour
admission standard.
The orthopaedic department, one of the busiest in the hospital, is served by five
consultants and it provides theatre cover five days per week, together with emergency
theatre cover at weekends and out of hours. This is in conjunction with clinics five days
per week and one of the largest inpatient groups. As a result, the orthopaedic
department is one of the most in demand and challenging in the hospital. Nationally
this is not unusual as the HSE National Model of Care for Trauma and Orthopaedic
Surgery (HSE 2015) confirms that there is a large mismatch between orthopaedic
services and demand in Ireland and that this is only going to increase with the
increasing elderly population.
The hospital has around 820 beds and is supported by approximately 3,000 staff. In
addition to this the facility is supported externally by a large international medical
school and staffing levels are supplemented with various medical students.
1.2 Rationale for Quality Improvement Project

Hip fractures are the most common fragility fractures among over 60s in Ireland, with
the Irish Hip Fracture Database (IHFD) figures reporting that 3,629 patients suffered
a fracture in Ireland in 2017 (IHFD 2018). Hip fractures are frequently associated with
high mortality rates. The HSE National Model of care for Trauma and Orthopaedic
Surgery (2015) statistics demonstrate that 10% of patients with a hip fracture will die
within one month and up to one third will die within one year. While the fracture is not
always the primary cause of death, but it is often a significant contributory factor. For
patients that do survive, very often there is lifelong implications with only around 50%
achieving pre fracture mobility (HSE National Model of Care for Trauma and
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Orthopaedic surgery 2015). This therefore has long term, life changing implications
for patients as well as their families. It is often underestimated by carers and health
professionals the devastating impact a hip fracture can have on patients and their
ability to return to their normal activities. Saletti-Cuesta (2018) suggests that hip
fractures are the most underestimated and under prioritised injuries in the elderly, as
well as often being underestimated by carers and healthcare professionals.
Clinical practice is being established in Ireland in an effort to improve patient care and
outcomes nationally and provide treatment in line with international standards and best
clinical practice. The IHFD was founded by the Irish Gerontological Society (IGS) and
the Irish Institute for Trauma and Orthopaedic Surgery (IITOS) in 2012 with the aim of
improving and developing patient care in Ireland for patients with hip fractures in line
with recognised international best practice. Initially, standards were measured against
the UK based Orthopaedic Blue Book (British Orthopaedic Association 2007).
However, since 2017, the IHFD has set its own standards with its own governance
committee which is now responsible for setting the core standards of Irish hip fracture
care.
The first of the core standards for the IHFD is admitting patients within four hours of
presentation. This works on the premise that admitting the patient within four hours
reduces the risk of cognitive behaviour issues, infection rates and reduces pressure
sores. It also reduces the pressure on the ED as often these patients have significant
co-morbidities and increase pressure on medical and support staff.
Hip fractures are increasingly common, with several studies showing that there is an
increasing need to treat these patients more aggressively. Patients in this group
generally have increasing co-morbidities and increasing complications as a result.
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With this in mind there is an increasing opportunity to improve patient care which will
improve both patient experience and patient outcome and as such it was decided that
hip fracture patients would benefit the most from this QIP.
The IHFD was established with the aim of auditing all hip fractures in Ireland and
analysing the data with a view to improving hip fracture care nationwide. Developing
a national protocol, as well as national standards and audits have been proven to
improve patient care and outcomes (Brent et al 2017). The IHFD, together with the
HSE, have in recent years sought to improve awareness of hip fractures nationally
and ensure further research be carried out to establish best clinical practice for
improving patient care and outcomes. Development of practice and policy documents
such as the HSE National Model of Care for Trauma and Orthopaedic surgery (2015)
has further strengthened the emphasis on clinicians to prioritise hip fracture treatment.
The IHFD establishment of six core standards (Figure 1) in the treatment of hip
fracture patients in Ireland, in an effort to reduce mortality and improve mobility post
fracture, has increased not only staff awareness of the best clinical care for patients
but that of hospital administrators as well.
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Figure 1 Six Core Standards IHFD 2018

However, there is still a need at local level in hospitals to make staff more aware of
the importance of treating hip fractures promptly.
The IHFD worked with the designated hospital to establish a governance committee
in 2016 which takes a multi-disciplinary approach to treating patients specifically with
hip fractures and monitoring the organisation’s progress. It also had the added
advantage of generating staff awareness of the standards of hip fracture care and the
importance of prompt treatment of this cohort of frail, elderly patients.
The focus on the 4-hour admission for this QIP was chosen as currently it is the most
underperforming standard in the designated hospital. While each of the other
standards are in line with performance nationally, the 4-hour standard for the hospital
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is below the national average and at the time of the commencement of this project no
patients were being admitted within the 4-hour standard.
1.3 Aims

The aim of this QIP is to improve the organisation’s compliance with IHFD core
standard No.1, admitting patients from the ED to the orthopaedic ward within four
hours. This follows the mission of the hospital to provide the best possible care to the
patient (Beaumont Hospital 2017). It is hoped that by achieving this, it will improve
patient care and have a positive impact on patient outcomes, as well as increasing
staff awareness of hip fracture management and their role in improving the 4-hour
admission standard.
1.4 Objectives

In order for the QIP to be successful there must be clear and concise objectives that
are easily identifiable and workable for all practitioners and departments.
The objective of this QIP include:
1. Investigate reasons for the delay in the admission of patients with hip fractures,
2. Use SMART Aims (Specific, Measurable, Achievable, Relevant and TimeBound) to develop a clear goal for the project
3. Once reasons are found for delay develop a QIP that will improve the 4-hour
admission time for hip fracture patients.
Objectives of the project will be further discussed in chapter three, it should also be
noted that there was increased emphasis on the project as compliance with the IHFD
best practice standard ensures extra funding for the hospital. For every patient that

13

achieves all six standards, €1,000 will be paid by the NOCA towards improvements in
patient care and services. This will be discussed further in chapter four.
1.5 Role of the Student in the Organisation and Project

Second year Physician Associate (PA) students at RCSI are required to complete a
QIP on a topic which is of interest to them. Students are on placement throughout the
hospital and are exposed to a wide variety of departments and specialties giving the
student ample opportunity to see areas of potential improvement which can benefit
both patients and staff in the hospital. Following a placement with the orthopaedic
department it was noted that there was a large number of patients presenting with hip
fractures. Following discussions with staff in the orthopaedic department and patients
there was clear evidence that the admission of this vulnerable group of patients could
be improved and subsequently this QIP was chosen.
Staff were very encouraging of the project and were keen to assist, the role of the
student was therefore not as the sole instigator but rather part of a team within the
hospital dedicated to improving hip fracture admission times. The role of the student
for the QIP is to collect and analyse data and see areas for improvement along with
key stakeholders and the project sponsor. Areas of improvement can then be
reviewed, and changes implemented to improve the patient’s journey from the ED to
admission. The student’s role is to guide and support the project and ensure that all
stakeholders are included to maintain interest and ensure the project’s success.
The stakeholder’s analysis will be discussed in chapter three and will look at the role
of the departments and staff in assisting the student in the QIP.
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1.6 Summary

This chapter gives an introduction to the QIP plan. It outlines the organisation within
this QIP and the role of the student, as well as providing a brief rationale for the QIP
and its selection. Chapter two will review the literature currently supporting the 4-hour
admission time for hip fracture patients both nationally and internationally. Chapter
three will discuss the methodology for this project including both the LEAN and Six
Sigma tools used to implement changes in the admission of hip fracture patients.
Chapter four will discuss the evaluation of the project and the impact it had on the
compliance with admission times. Finally, chapter five will evaluate the QIP and impact
it had on hip fracture admissions.
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Chapter 2
Literature Review
2.1 Introduction

This chapter explores the literature around the admission time for hip fracture patients.
The main purpose of this Quality Improvement Project (QIP) is to improve patient care.
It is therefore vital that the project is underpinned by literature that shows that
admission a timely admission for hip fracture patients benefits the patient and
improves their long term rehabilitation. The QIP has to be relevant, relatable to current
practices. Section 2.2 discusses the method used for selecting the papers used.
Three main themes emerged while reviewing the literature;
1. Hip Fracture Databases (National and International)
2. Emergency Department waiting times
3. Care pathways for Hip Fractures

These themes are discussed in section 2.3 The relevance for the QIP is debated in
2.4 and a summary follows in section 2.5
2.2 Search Strategy

Research papers were gathered through a number of resources: PubMed, Clinical
Key and Google Scholar, together with a number of websites such as the Health
Service Executive (HSE) as well as the National Office of Clinical Audit (NOCA).
Initially a five year review was carried out (2015-2019) in order to find the most up to
date and relevant literature. Broad terms such “hip fracture admission times” “hip
fracture emergency department” as well as “hip fractures Ireland” were searched to
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get an overall impression of the papers available. This was further narrowed down with
PubMed as the main database used to search using terms such as “hip fractures
admissions” “hip fracture 4-hour target” and “emergency hip fractures management”.
Papers were then reviewed and selected based on their suitability and relevance to
the Irish healthcare system. As the search continued seminal pieces were discovered
such as the Orthopaedic Blue Book (British Orthopaedic Society 2007) which is the
primary textbook and basis for IHFD core standards, and these were included in the
review.
Significant audits such as the Irish Hip Fracture Database (IHFD) and National Health
Service Executive (HSE) guidelines were also included in order to highlight current
and planned national treatment plans and practice in Ireland.
2.3 Review of Themes

During the review three major themes became evident. The development of hip
fracture databases nationally and internationally, Emergency Department (ED) waiting
times and hip fracture care pathways. It is important that papers reviewed are relevant
to national strategy and practice in Ireland
2.3.1 Hip Fracture Databases

Clinical audits and the establishment of hip fracture databases have been developed
since the establishment of the first database in Sweden in 1988. This was due to the
recognition of the significant social and economic cost of hip fractures to the healthcare
system. Scotland followed soon after with a national database established in 1993.
This was followed by the UK and Ireland and the trend is spreading internationally.
This has been instrumental in changing physician’s attitudes to hip fractures. Previous
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to this, hip fractures have traditionally been seen as commonplace and not a priority
for clinical staff and even as a burden on some areas of healthcare (Johansen et al
2017) The development of national audits and databases have been shown to improve
quality of care and outcomes and, in turn, change clinician’s attitudes towards fragility
fractures in the elderly.
In the UK for example, the National Hip Fracture Database (NHFD) has been shown
to improve 30-day mortality post injury, from 10.9% in 2007 at the start of the database
to 8.5% post database introduction (Neuburger et al 2015). This is a significant
achievement in lowering mortality rates when hip fracture patients are generally
associated with poor outcomes and a poor prognosis.
Nationally, Ireland’s database was initially set up in 2008 as a working group of
clinicians who, like Sweden, recognised the increasing numbers of patients presenting
with hip fractures. This was then developed in 2012 by the HSE and the National Office
of Clinical Audit (NOCA) into the Irish Hip Fracture Database (IHFD).
The IHFD is monitored and reviewed to ensure that standards are being met and
where areas of improvement are needed, they are reviewed and . Brent et al (2017)
looked at the previous three year’s IHFD reports, which showed significant
improvement in achieving the six core standards. It built on the Integrated Healthcare
Pathway (HSE 2015) and the National Model of Care for Orthopaedic Trauma (HSE
2015) which showed that patients who did not present at an orthopaedic-centred ED
would on average stay in hospital 2 days longer. This then streamlined the treatment
of patients, with ambulance crews bypassing hospitals that could not offer a 24hr
orthopaedic service and ensuring that patients received quicker orthopaedic
intervention.
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The HSE focus on hip fractures and the development of patient care pathways has
seen improvement in patient care as well as reducing the length of stay for patients. It
has also seen a national emphasis placed on the compliance with the six core
standards. This has, in turn, ensured that Ireland has taken an interdisciplinary
approach to hip fracture care that was not in practice before, with the first IHFD report
2015 suggesting that only 36% of patients received a geriatrician follow up. Following
the development and expansion of the IHFD this has increased to 50% (2017). This
has been instrumental in reducing mortality, length of stay and rehabilitation in Ireland
(Henderson et al 2017). Shannon et al (2016) explored this further, suggesting that
the integration of a dedicated orthogeriatric service for hip fracture patients saved over
one million euros over a one-year period in one hospital by reducing length of stay and
rehabilitation. It also benefited the patient group by improving morality rates. The
evidence is very compelling that the IHFD has had a very positive and meaningful
effect on the treatment of hip fracture patients who are generally fail and vulnerable.
While the establishment of databases has been worldwide there has been some
debate as to the advantages of yearly audits and their cost effectiveness. Scotland,
while being one of the first European countries to establish a database in 1993, did
not begin yearly audits until 2002 and this discontinued in 2008 because of funding
issues. Ferguson et al (2016) completed a retrospective audit which showed that
without continuous auditing there was a reduction in maintenance of standards. Only
one standard improved, the 4 hour admission time and this was attributed to the NHS
who had clear targets to ensure that all patients were discharged from ED within 4hrs
rather than being a direct result of hip fracture database compliance. This is significant
not only to the development and continued improvement of national databases but
also to validate the importance of databases.
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There has also been some debate as to the accuracy of the information supplied, as
Hughes et al (2019) discovered by reviewing 250 IHFD patient records and
discovering that there was only a 61% accuracy of reporting and 14% of patients were
unintentionally omitted from the IHFD figures. This represented a problem for the
hospital not only due to accuracy but also a reduction in the funding they were entitled
to. Following a QIP and improved record keeping, this has improved. The NOCA has
followed this up, providing information days and staff training sessions for data coordinators to ensure national consistency as much as possible.
Overall, databases have been positively received by hospitals across Ireland. With
increased attendance at national conferences and increased staff awareness there
has been an improvement in many areas of hip fracture treatment, and more
importantly in mortality. However, this has to be continued with the Scottish database
being a perfect example of how quality has to be continuously assessed in order to be
maintained.
2.3.1 Emergency Department Waiting Times

The 4-hour admission time is based upon the Orthopaedic Blue Book, Standard No.1
(British Orthopaedic Society 2007). This is essentially a UK based document and
therefore to be able to understand the reason for the 4-hour admission we have to
look at the rationale in the UK for the admission time, initially developed by the Labour
government in 2000 with the understanding that 100% of patients would be admitted
or discharged from ED within 4 hours of presentation. The exact reason for the 4 hour
target has been debated, with Mortimer and Cooper (2007) suggesting that there is
no concrete evidence of why 4 hours was chosen other than public opinion that 5
hours was too long and 3 hours wouldn’t have been sufficient for treatment and
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discharge. Whatever the reasoning, the National Health Service (NHS) has continued
to strive to achieve 4-hour admission times for all patients. The most recent Handbook
to the NHS constitution (2019) continues to pledge that 95% of patients presenting to
ED should be seen and treated and either admitted or discharged within the 4-hour
target irrespective of their diagnosis. By not limiting the target to just hip fracture
patients, this has seen an increase in staff and resources in UK ED’s.
Whether this has been of benefit to the patient is debatable. Once of the main
concerns with the 4-hour admission time is that patients are treated and discharged
too quickly without appropriate follow up and planning in place (Pope et al 2017).
Critics of the standard have also cited the failure of the NHS to maintain the standard
since 2015, increasing pressure on already overstretched ED staff and resources
(Pope et al 2017).
Admission times in Ireland have been an area which has caused public concern. The
most recent National Patient Experience Survey (2018) highlights this, with 24% of
patients stating that they were not admitted within the IMO target of 6 hours (IMO
2018). This, together with an increase in patients presenting to the ED attributed to an
increasingly aging population (Liston et al 2017), has been linked to the increased
demands placed on its ED’s. The IMO (2018) have raised concerns that the 6-hour
standard adopted by the HSE is unachievable given the fact that there has been a
decrease in the staffing levels of consultants and NHCD, who are instead going abroad
to continue and progress their careers (Clarke et al 2017). Whatever the reason, the
drop in ED staff, increasing ED attendances and an aging population have placed a
burden on ED’s in Ireland.
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2.3.3 Pathways for Hip Fractures

Clinical pathways are increasingly popular in medicine as they provide clinicians with
a standardised, structured way in which to care for patients. The IHFD report for 2016
states that hospitals with pathways in place achieve better results than those that don’t
specifically with the 4-hour admission time (IHFD 2017).
In Ireland, a large teaching hospital in the Midwest developed a pathway using the
Lean Principles to help with patient flow from the ED to admission. The HOPE study
(Butler et al 2017) created a multi-discipline committee to specifically improve the 4hour admission time and time to surgery. Following the introduction of a pathway the
admission rate within the 4 hours improved from 27% to 37%. The hospital in which
the study was carried out is testing new technology which involves placing a bracelet
on a patient when they present with a suspected hip fracture. The patient’s journey is
electronically monitored and tracked by a clinician who is able to review the patient’s
journey and expedite their treatment if they are delayed for any reason. Despite having
some of the worst patient overcrowding in the country, they have to date been able to
achieve 40% of patients with hip fractures being admitted in the 4-hour standard. The
paper also suggests that patients admitted within the 4-hour target had improved
functional ability compared to those whose admission was delayed.
2.4 Implications for the Project

Hip fracture patients are unique. Not only do they present many challenges due to the
complex co-morbidities that often present with the elderly and frail patient, there is also
the added complication of ED waiting times, which increased over the past number of
years (Liston et al 2017). This has been compounded by the aging population. Ireland
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is not unique in Europe or the world with the increasingly aging population and a sharp
rise in elderly fragility fractures. This is evidenced by the increase in hip fractures being
reported to the IHFD (IHFD 2017). This, together with increased demand on
orthopaedic services (The HSE National Model of care for Trauma and Orthopaedic
Surgery 2015) has meant that there are increasing pressures and demands on
orthopaedic services in the designated hospital.
Research on the 4-hour admission standard for hip fracture patients suggests and
indeed shows that quicker admission does reduce the rate of complications and
mortality for patients. Hip fractures are increasingly common, with the HSE suggesting
that these might increase by up to 50% in the coming years (HSE National Model of
care for Trauma and Orthopaedic Surgery 2015). It is for this reason that the IHFD
was established to improve clinical outcomes for patients over 65 years old. This
specific group of patients have an increased risk of complication due to significant comorbidities and as such are a vulnerable group in the healthcare system.
Despite this, nationally the 4-hour admission standard continues to be the most
overlooked and underachieved target (IHFD 2017). Generally, hospitals in Ireland are
improving the other five core standards however, the 4-hour admission standard is
deteriorating. It is an area which needs improvement nationally (IHFD 2017).
There have been significant improvements in the pre-hospital care of hip fracture
patients in collaboration with the National Ambulance Service as part of a working
group in 2015 (Integrated Hip Fracture Pathway HSE 2015). This means that all
patients that present to a hospital by ambulance must be directed to the nearest
hospital which has specific capability for hip fractures to be treated by an orthopaedic
team which is available 24/7. Smaller hospitals without full time orthopaedic services
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are now bypassed for hospitals which have the capability of providing the patient with
the best evidence-based practice of 4-hour admission, and access to surgery within
48 hours.
However, this still does not address the issue where patients who are presenting to
emergency departments in Ireland are failing to be admitted within the 4-hour
standard. The aim of this QIP is address these concerns in the designated hospital
and to analyse and review the patient’s journey using the Lean Six Sigma QI model to
highlight areas of delay and to improve the patient’s journey while reducing admission
times in line with the national 4-hour standard.
2.5 Summary

In this chapter the current literature surrounding hip fracture admission times were
reviewed and studied. The development of three main themes were the focus of the
literature review and provided the foundation for this QIP. It is apparent that the 4-hour
admission standard for hip fracture patients is valid and important to their long-term
rehabilitation. However, it is also evident that there is a lack of resources and an
increasing burden on the Emergency Departments nationwide and this will prove a
challenge to the QIP.
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Chapter 3
Methodology
3.1 Introduction
Quality Improvement (QI) is often called the “improvement science”. In the healthcare
setting the goal changes from that of business, rather than concentrating on improving
customer service or production the main aim of QI is to improve the care or treatment
of the patient while considering the best clinical evidence available. As discussed in
chapter two, patients suffering with hip fractures have a wide range of complications
and clinical evidence suggests that admission within 4 hours improves patient care
and prognosis. This ensures that the QIP is hugely relevant to securing the best
standard of care for patients.
There are various ways in which a Quality Improvement Project (QIP) can be
undertaken in the healthcare setting to improve patient care. The most important part
of any QIP is to identify the issue needing improvement and to pinpoint the intervention
that is required to resolve the problems. QIP tools are an essential tool in exploring
the problem and to see if the changes implemented are resolving the issues and
improving patient’s journey from arrival to admission into the Emergency Department
(ED). In this chapter QIP tools will be applied to patient flow from arrival in ED to
admission into the orthopaedic ward. It will also discuss the barriers and issues arising
from stakeholder meetings and the QIP process.
3.2 Approaches to Quality Improvement

QI has improved healthcare systems and clinician’s ability to provide care that is safe,
timely, efficient and cost effective (Reed & Card 2016). The premise of the QI is to
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engage all staff at all levels in supporting change and improvement in developing a
cultural and organisational change in order to provide the best possible patient care
and treatment.
The Health Service Executive (HSE) have recognised the importance of QIP in
healthcare and have recently developed and produced key documents to encourage
and support QIP in the healthcare system in Ireland (Use of QI Framework (2016) and
HSE Defining Peoples Needs to Change (2018)). Both of these provide a
comprehensive approach for healthcare providers to encourage and incorporate
change in the healthcare system. However, in order for the project to be successful,
the most appropriate QI tools need to be used and reviewed to be relevant and
purposeful to the project and the overall aims of the QIP. It is essential that careful
thought is put into the tools and models to be used, so as to improve the chances of
succeeding. This section will discuss the different types of QI tools available and the
rationale for choosing the selected model.
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3.2.1 QI Models

3.2.2 Model for Improvement

Figure 2 Plan Do Study Act (HSE 2017)

The Model for Improvement is based on Plan Do Study Act (PDSA) (Figure 2) which
originates from Industry in the 1920’s as Plan Do Check Act by Walter Shewart. Dr
Deming a physician with an interest in Quality Improvement then expanded on this
and developed an approach to organisational development and leadership in the
healthcare setting (NHS 2017). The Model for Improvement is particularly good for
small changes where results can be measured and seen quickly and the interventions
can be adapted and modified as required. It is often overlooked as the process is felt
to be too simplistic and it has often been overlooked in QI and in healthcare. In order
for it to be effective the aim needs to be clear and easily measured so as to ensure
the success of the QIP.
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Cash and Reed (2016) explored this model and the role of PDSA as the sole QIP tool
in projects. They felt that it has a limited role as the aims must be specific and there is
a great demand on the QI team to provide constant data and monitoring in order to
ensure the QIP is achieving its goal. This led in turn to the PDSA cycle having a heavy
role in the failure of QIPs when used as the sole QIP tool. For this reason it was felt
that Model for Improvement should be used in connection with Six Sigma in order to
provide a more comprehensive and detailed approach to QIP’s.
3.2.2 Lean Six Sigma

Figure 3 Model to Improve & Lean Six Sigma (Six Sigma Institute 2018)

The Lean Six Sigma QI tool like most QI processes, began in industry. It was initially
developed by Motorola in the 1980’s. It is now used worldwide by Ford, Amex and
Bank of America to name but a few (Six Sigma Institute 2019). Lean Six Sigma
combines two key processes, Lean and Six Sigma (Figure 3).
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Lean focuses on the patient flow, reducing unnecessary delays and waste in the
process. It also looks at the patient and their perspective their needs and wants. It is
a critical part of the process to review the current practice and look for key
improvements that can be made to improve patient flow. However, it focuses on speed
and waste and not necessarily quality of the patient’s journey.
Six Sigma explores qualitive and quantitative areas of improvement and is driven by
the DMAIC process (Define, Measure, Analyse, Improve and Control). By breaking
down the QI into five steps it allows the project to be structured and focused on the 4hour admission time for hip fracture patients.
3.2.3 Rationale for Model Selected

The combination of both Lean and Six Sigma allows the time of admission and
unnecessary steps in the patients journey to be reviewed and improved as well as the
quality of the care of the patient. Atmaca and Girenes (2013) suggest that the
combination of Lean and Six Sigma models complement each other and make up for
individual weaknesses in the QIP models, making it a powerful and successful model.
With this in mind it was decided that Lean Six Sigma would be the most effective and
appropriate model for this QIP as it focuses on the journey of the patient and reducing
unnecessary steps which might be the reason for the 4-hour admission delays. It was
also evident that the PDSA cycle could benefit the QIP and it could be used in
conjunction with implementation of any changes to compliment the DMAIC process.
The DMAIC process was broken down (Figure 4) to produce a clear structure for the
QIP and an overview for the stakeholders.
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Define

Measure

Analyze

Improve

Control

•Only 12% of patients are admitted to a ward within 4 hours of presentation in the selected
hospital (IHFD 2017)
•IHFD wish to improve this with only 11% compliance nationally (IHFD 2017)
•Currently there is no plan or clear pathway for admission for these patients nor is there for
improvement for this standard

•Patient flow for hip fracture patients
•Collect data from the IHFD, patient charts and ambulance crew forms (PCR's)
•Review patient flow through ED to admission

•Review data collected
•Identify main reasons and points of delay through the patient journey
•Look at existing pathways and systems in place in the ED and other departments

•Introduce a pre-alert systems for ambulance crews presenting with patients with a suspected
hip fracture
•Increase interdepartmental communication with a defined pathway for hip fracture patients
•Implement a pre-alert system on a trial bases to test the hypothesis for a two month bases
(May - June 2019) and compare with the previous years compliance (May - June 2018)

•Review the hospitals compliance to IHFD Core Standard One
•Establish continued review between teams in order to maintain momentum and improvement
•Produce monthly figures and feedback to staff in all departments to provide motivation

Figure 4 Overview of DMAIC Model for QI Project

3.3

Defining

A key step with QIP is to identify and define the problem. In the first quarter of 2019
only 5% of patients were admitted within 4-hours of presentation in the ED to an
orthopaedic bed (IHFD 2018). Last year 17.5% of patients were admitted within the
timeframe (IHFD 2017). This shows a significant drop in the 4-hour admission
standard. It is not entirely surprising though, nationally there is a trend for the 4-hour
30

admission standard to be falling (IHFD 2017). The only hospitals that have shown
improvement are hospitals that have a specific fast track admission protocol.
Currently the site hospital does not have any protocol in place for the fast track
admission of hip fracture patients. The current pathway in place is focused on the
treatment of the patient rather than admission.
3.3.1 SMART Aim

The aim of this QIP was developed with the SMART model (Specific, Measurable,
Achievable, Relevant and Timely). Developed by Doran in the 1980s it has become
the easiest and most comprehensive way of ensuring that the QIP is relevant and
realistic in achieving its aims (Bjerke and Renger 2016). The SMART aim for this
project was given much consideration with the key stakeholders and it was
determined that the aim should reflect the project aim but also a timeframe to
engage staff and to drive the purpose of improving the hip fracture admission times.
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S

Specific

Improving Admission times for patients presenting to ED with Hip
Fractures
Reviewing Patient Flow and looking for areas of Improvement

M

Measurable

Following IHFD core standards
IHFD data that is collected internally within the hospital via a web
based national database protocol
Data given to the IHFD Nationally and compared to other leading
hospitals in the country

A

Achievable

Accessing the IHFD database
Comparing and analysing data pre and post interventions

R

Relevant

Nationally relevant meeting IHFD standards and HSE standards
Clinically relevant with proven improvement to patient outcomes
Relevant to the hospitals currently aims to improve patient waiting
times in ED and in particular to improve IHFD compliance to core
standard 1

T

Timely

Track the last 25 patients through the ED and note areas of
improvement for admission times
Review two months data May and June 2018 and compare to May
and June 2019 once improvements implemented

Figure 5 SMART Aim

The development of the SMART aim for this project was developed with the key
stakeholders. It was decided to improve hip fracture admission times by 20% in May
and June 2019 compared to hip fracture admission time in 2018. This was set out in
figure 5.
3.3.2 Stakeholder Analysis

Any project needs a strong team in order to be successful. However, this project
involves so many departments and staff members that it relies on engagement from
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everyone in order to be successful. A sponsor was sought to be able to support the
project and support the author in engaging the clinicians and support staff. A
stakeholder analysis was carried out to better appreciate the departments and staff
involved in patient care from arrival in ED to admission. The first step was to look at
the resources and the staff that had direct contact with the patients. This was
achieved with a spider diagram (Figure 6) to try and establish the key staff and
departments.

Figure 6 Stakeholder Brain Storming

A stakeholder analysis involves understanding and reviewing the key individuals in the
patient’s journey who can engage and support the project. They are divided into four
groups, high power/high influence, high power/low influence, low power/high influence
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and low power low influence. The tool was developed to not only better understand
the dynamics in the team but to also understand the key team members who will be
able to guide and support the project. The goal is to move people from low interest to
high interest, in particular those who have high power.
High Influence /High Interest

High Influence/Low Interest

Orthopaedic Consultants

Radiology Department

Emergency Department Consultants
Irish Hip Fracture Database Department
Geriatric Consultants
Orthopaedic Ward Staff
National Ambulance Service
Dublin Fire Brigade Ambulance Service
Patient Flow/Bed Manager
Low Influence/High Interest

Low Interest/Low Influence

Clinical triage staff

Porters

Figure 7 Stakeholder Analysis

Figure 7 shows the stakeholder analysis visually. For this QIP the orthopaedic team
are the most high powered and influential. They are the key influencers in the
treatment and care of hip fracture patients. The ED are also key influencers as they
are also the responsible clinicians in the admission of the patients with the orthopaedic
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Senior House Officer (SHO) or Registrar being responsible for the admission of the
patient.
The ED staff have high power as they are the initial point of care for the patient, they
are assessed by triage nurses and then referred to the ED SHO or Registrar for
assessment to determine if the diagnosis is a hip fracture and an orthopaedic referral
is necessary. The ED staff were very supportive of this project. With the current
overcrowding in ED’s and pressure on ED staff, it is not surprising that they would be
encouraging in the early admission of hip fracture patients that often present with
complex co-morbidities and require intensive nursing interventions and care in an
already busy and demanding department.
Radiology was categorised as high power but low interest. On consultation with the
radiology department in the ED specifically there was little interest. This was attributed
to the high workload and volume of patients in the department. When visiting the
department to discuss the project there were a significant number of patients waiting
for x-ray and there was a limited number of staff.
The aim is to move people from the low interest group into the high interest group, not
only to benefit the QIP and improve staff engagement in the project but also to
generate interest and staff awareness of the importance of timely admission of hip
fracture patients. During initial meetings with clinical staff in the ED, many were
unaware of the 4-hour admissions standard and this was another challenge of the QIP
to engage and educate the staff.
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3.3.3 Driver Diagram

The Driver Diagram is a visual tool used to highlight the keys areas for improvement
and align relevant supports and services available to help achieve the aims of the QIP.
It is therefore an important tool to focus on the specific aims and resources for the QIP
and help engage stakeholders in the project (Health Scotland 2013).

Figure 8 Driver Diagram

For this QIP the driver diagram (Figure 8) highlighted the need for key staff members
to be made aware of the 4 hour admission standard and to improve communication
between the departments. For example, the process of informing bed management,
ED doctors and prioritising x-ray fell on the triage nurse. The triage nurse could have
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multiple patients to deal with at any given time, it was not always possible, given the
time constraints on clinical staff, that this was achieved. This showed a weakness in
the current system that should be explored further to discover if this could account for
some of the delay in admitting patients.
3.3.4 Process Flow Map

In order to understand the issues affecting the QIP a patient was followed in real time
from arrival in the ED to admission to the ward prior to the implementation of any
changes. There are currently no national guidelines from the IHFD on how best to fast
track a patient’s journey through the ED. It is instead left to the individual hospital to
devise a pathway to ensure that the patient is admitted within the 4-hour standard.
The process flow map (Figure 9) was undertaken at the start of the project with the
purpose of understanding the patient’s journey and reasons for delays. It also raised
awareness of the project with clinical staff in the ED setting and improved the
understanding of which departments and staff were involved directly with the
admission of hip fracture patients and where the delays are occurring. Team members
from ED were included along with orthopaedic ward staff, x-ray, porters and the patient
flow department.
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Figure 9 Process Flow Map

The process flow map (figure 9) shows each intervention made on the patient’s journey
from ED to the orthopaedic ward. This was reviewed with various clinical staff to
ensure that it was accurate.
After the process map was completed a meeting was held with key stakeholders to
identify any potential causes for delays or areas of improvement which the QIP could
specifically focus on. Dickson et al (2009) suggest that it is essential to any QIP in the
ED to engage frontline staff and key stakeholders to generate ideas in the initial phase
of the project in order to be successful. Particularly in the fast paced emergency setting
where it is difficult to meet staff due to shift work and time constraints. After meeting
and engaging with main stakeholders it was agreed that communication between the
departments could be one reason for the delays and this needs to be explored further.
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The focus of the QIP then turned to the initial point of contact that the patient has with
healthcare professionals. Hip fracture patients are generally unable to weight bear,
complaining of hip pain and have a history of a fall (National Model of Care for Trauma
and Orthopaedic Surgery HSE 2015) suggesting that ambulances are often the first
point of contact with these patients. UK evidence shows that 93% of hip fracture
patients present to the ED via an ambulance (Royal College of Emergency Medicine
2018). The cohort of emergency practitioners in Dublin were then added to the
stakeholder analysis and were seen as high power and high influence as it is often
their initial assessment and treatment which is important in the quick diagnosis of a
hip fracture and accurate handover to staff to assist in recognising the clinical features
of a hip fracture.
3.4

Measure

3.4.1 Data Collection

The second part of the DMAIC process is to measure. It is vital that any changes made
to the current process in admitting hip fracture patients are quantified and as such data
collection is an integral part of the DMAIC model. Baseline data is needed to review
the current standard of admission in the ED and to measure any impact the changes
in practice have in improving the 4-hour admission standard.
General Data Protection Rules (GDPR) govern the privacy and protection of all data
held on private individuals in the EU. The Law became established in Ireland in May
2018 (GDPR 2018). Permission had to be granted to gain access to patient records
both paper and electronic. The advice of the Clinical Audit officer was sought and
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advice on GDPR was given to ensure that all records and data were compliant with
current regulations and all data was correctly collected.
In consultation with key stakeholders, a review of patient’s admission times for May
and June 2018 was determined to be helpful to show areas of delays and provide a
direct comparison for the proposed pilot in May and June 2019. The Royal College of
Emergency Medicine (2018) provide a detailed guide on collecting data specifically for
hip fracture patients in conjunction with hip fracture database standards.
A data collection plan was formed to establish essential data that highlights the
fundamental steps in the patients journey to demonstrate areas of delay. The data was
collected a number of different ways, initially with the patients written medical records.
Electronic medical records were also accessed including McKesson Medical Imaging
for radiology times and the HIPE (Hospital In Patient Enquiry) system for arrival and
admission times. This was then collated in an excel document to follow the patient’s
journey from arrival in ED to admission to the orthopaedic ward
In total there were 28 patients presented to the ED with hip fractures between May
and June 2018.
3.4.2 Anomalies of Data

Data collection for the project was challenging and time consuming using different
electronic systems and paper based systems in order to capture the data accurately.
The data is also reliant on a number of different departments and individuals in order
to be accurate and reliable and this in itself is a challenge.
Inconsistencies were discovered initially with 19 patients having no record of the
Patient Care Report (PCR) from the ambulance crew. This in turn limited the
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information available on the prehospital journey for the patient. Time of arrival in the
ED was recorded at the initial handover with the triage nurse instead.
Written records by medical staff were also missing with clinicians often not recording
the time of seeing the patient or confirming admission of the patient. However, this
was overcome with nursing notes which were more complete. Despite a hip fracture
pro forma being introduced to medical staff in the ED in 2017 there was no completed
forms or patients’ files for any other patients treated in 2018. This was disappointing
and it meant further work in locating ED consultation times and orthopaedic referral
times.
3.5

Analysis

The third phase of DMAIC reviews the data collected and the patient journey and
explores the ways in which to improve the 4-hour admission standard based on the
data collected. The data for May and June 2018 suggested the following;
There is no current pathway in the ED for the fast tracking of patients to an orthopaedic
ward within 4 hours. This has led to the standard NOT being met in 95% of cases for
May to June 2018
•

The average time for the initial ED consult was 2 hours 20 minutes, the longest
time was 10 hours and the shortest time 13 minutes

•

On average radiology imaging took 2 hours 40 minutes From time of ordering
to completion, the longest wait was over 9 hours.

•

Orthopaedic consults on average took 5 hours 20 minutes the longest time from
request to consultation was 9 hours and the shortest 20 minutes.
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•

From confirmation of admission of the patient to admission in the orthopaedic
ward took on average 7 hours 45 minutes

After much discussion at the stakeholders meeting it was felt that if communication
was improved and staff were aware of suspected hip fracture patients presenting to
the department they would be conscious of ensuring they were fast tracked through
the department and be more aware of the 4-hour admission standard. The ambulance
service was therefore seen as a key component in the patient’s journey. If they could
advise when they were departing for the ED with a patient suffering with a suspected
hip fracture, then it would give staff the opportunity to prioritise hip fracture patients
and deal with them promptly.
3.5.1 Fish bone diagram

The Ishikawa fish bone diagram is considered one of the main tools in QI to establish
the cause of the delay and the effect on the process of the patient journey (Tague
2005). It is vital in establishing the area in which the QIP can have the maximum results
and benefit and where time and resources are spent. The fishbone diagram is divided
into six main segments, management, process, environment, inefficiencies,
measurements and resources. These are all then linked to the common goal of
improving the 4-hour admission time for hip fracture patients.
For this QIP the fish bone diagram (Figure 10) was given careful consideration as it
was felt that there were many influences on the 4-hour admission time from many
departments. Stakeholders were considered and the patient flow was reviewed in
order to establish clear, identifiable reasons for the poor adherence to the 4-hour
admission standard.
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Figure 10 Fish Bone Diagram

3.6

Improve

The improve section of DMAIC reviews all the steps of DMAIC that have been taken
to date. The definitive aim of the project, data collected and the analysis of the data.
Reviewing the project overall in conjunction with key stakeholders during a brain
storming session assists in providing a wide range of different perspectives on why
the 4-hour admission standard isn’t being reached. Mandal (2012) identifies the root
causes together with the Improve step in DMAIC as the most fundamental step in
achieving the aim of the QIP. It is even suggested that by simply consulting, interacting
and developing strategies with key departments the staff awareness of the QIP
together with common goals improves the chances of QI success in educating and
raising awareness of staff.
One common theme was a lack of communication between departments and a lack of
co-ordination between teams to streamline patient care during their time in the ED.
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This was evidenced by the data collected. Orthopaedics could take up to 3 hours 15
minutes to review a patient as they would often be the last to be informed of the
patient’s presentation to the ED, after the initial patient work in ED, radiology
investigations and ED doctor review to confirm hip fracture.
The Orthopaedic team were identified early on as the main driving force in
implementing changes to the hip fracture admission standard because they are
consistently in contact with the patient and reviewing the patient. Hip fracture patients
are admitted under the orthopaedic team and they are in charge of the patients care
during admission. They are also the main contributors to the IHFD data and standards
which must be achieved. As such they are the principle stakeholders in the
implementation of change.
With the common theme of lack of communication established, ideas were discussed
on how best to tackle the problem. The solution was proposed that ambulance crews
called ahead or pre-alerted when they suspect a patient is suffering with a hip fracture,
which would give all departments the opportunity to be aware of the possible arrival of
a hip fracture patient. It would assist practitioners in planning their workload and
ensure that they are aware of the hip fracture 4-hour admission standard.
The suggestion of the Digital Enhanced Cordless Technology (DECT) phone was one
proposal to communicate the arrival of a suspected hip fracture patient to multiple
departments. It was also a step in reducing the workload of the triage nurse, who had
previously had to manually notify bed managers, the orthopaedic ward CNM and ED
staff.
The system was developed with the Information Technology Department (IT
Department), each stakeholder would carry a phone with them, which when activated
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by the triage nurse dialling one number, would ring and give a pre-recorded
announcement that a hip fracture patient was on route to the ED. Once the patient had
arrived the triage nurse would dial the number again and another phone call with a
pre-recorded announcement would announce the patients arrival to ED. It was felt that
this would inform all key staff that a hip fracture patient was in the ED and that they
needed prompt treatment in order to meet the 4-hour admission standard.
A draft pathway (Figure 11) was developed in conjunction with the key stakeholders
in order to educate staff and provide guidance on the timely treatment of hip fracture
patients.

Figure 11 Hip Fracture ED DECT System

Initially it was hoped that the radiology department would be interested and included
in the DECT system to make staff aware of a hip fracture patient and the necessity to
have an x-ray as soon as possible. However, they declined to engage in the process
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as they felt that they imaged the patients as soon as they could and the DECT system
would be of no benefit to them.
The system was developed initially by the stroke team to pre-alert any patient suffering
with a suspected stroke, where time is critical. It was hoped that the same technology
would alert all key practitioners in streamlining patient treatment and improving
communication between the different teams.
The two month timeline was set to pilot the project to ensure that the project was
realistic and achievable as well as impacting and improving patient care. Further
improvements were discussed in order to increase staff awareness and chances of
the projects success;
•

Creating a poster for the orthopaedic office and ED communication board to
raise staff awareness of the QIP and 4-hour admission standard for the IHFD

•

Developing an advertisement for the QIP on the staff intranet system in the
hospital to reach a wide range of staff and ensure awareness of the project and
4-hour admission standard

•

Presenting the QIP to the orthopaedic weekly MDT meeting to increase
awareness and engage key stakeholders

•

Presenting to the hospital Lunch and Learn weekly meeting for QI projects in
the hospital.
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3.7 Control

Control is the final component in the DMAIC model. Once success has been achieved
and the QIP has proven to be of benefit to the 4-hour admission time it is vital that
changes made are maintained and monitored in order to continue the success of the
project. Kassardjian et al (2015) described this as one of the most vital elements of
the project. Success is worthless unless the improvements are maintained for the
benefit of the patient and staff. The IHFD standards are monitored every quarter by
the committee within the hospital to ensure that standards are maintained and
reviewed quarterly. It is therefore proposed that the IHFD committee responsible for
the monitoring and maintenance of the hip fracture standards would take over
responsibility for the control of the DMAIC model.
3.8 Summary

In this chapter the methodology of the project was discussed using the Lean Six Sigma
model (DMAIC) in conjunction with the Model for Improvement (PDSA) various tools
were utilised in order to help guide the project and realise obstacles in achieving the
4-hour admission time. The aim of the project was emphasised as the improvement
on the 4-hour admission standard within the designated hospital.
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Chapter 4
Evaluation
4.1 Introduction

This chapter will explore the QI project’s performance during its pilot on 1st May 2019
and in particular areas which could have been improved in order to achieve success,
with attention paid to the implementation phase of the DMAIC model. This chapter will
also explore the changes made during the model of improvement in an effort to
improve admission times for hip fracture patients.
4.2 Overview of the QI Plan and Outcomes

The purpose of this QIP was to improve the adherence to 4-hour patient admission
times for patients presenting with hip fractures. The QIP was implemented on a trial
basis on the 1st May 2019 for two months to determine if the QIP would be successful
in practice. Following consultation with the hip fracture database lead, project sponsor
and support from the hospital management. The project was focussed on improving
admission times for patients who present with hip fractures in the Emergency
Department (ED) using the QI tools previously discussed.
After initial consultation with various departments it was apparent that staff were not
always aware of the 4-hour admission goal and staff education was crucial to
developing the project. It was expected that initially there would be compliance with
the standard with the introduction of the Digital Enhanced Cordless Technology
(DECT) telephone system. Posters were circulated and essential departments were
given the phones. Emergency Department doctors, Orthopaedic doctors, patient flow
and orthopaedic ward managers were all given phones. The hospital’s own intranet
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platform for staff information and news displayed prominent notices when staff logged
on about the proposal to ensure that staff from all departments were informed. Triage
areas in the ED had posters displaying the new pathway . Consultants throughout the
hospital were emailed and made aware of the project and the aim of improving hip
fracture admission times.
The Orthopaedic team were seen from the outset of this project as the key
stakeholders to engage and motivate the project. Accordingly a presentation was
made at the weekly multidisciplinary team meeting (MDT) to encourage and inform
staff to engage and encourage feedback and ideas.
Unfortunately at the commencement of the project the student was on placement
elsewhere and was unable to participate in the initial stage of the trial. This is normal
for Physician Associate students to be on placement for a three week period and
rotated on placement in and out of the designated site. It was just unlucky that external
placements fell during this time. On the 1st May staff on duty said that they were
unaware of the project and were unsure what the new pathway involved. This was
very disappointing and was detrimental to the QIP trial. The first patient to present to
the ED with a hip fracture in May took 9 hours and 47 minutes to be admitted to the
orthopaedic ward. The average time for May from arrival at ED to admission to the
orthopaedic ward was 8 hours 41 minutes. Only one patient for May 2019 was
admitted in the 4-hour standard.
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4.3 Model to Improve PDSA Cycle One

Plan
•
•
•

•

Do
•

Improve 4hr admission time for
patients presenting with hip fractures
Prove via data that ambulance crews
pre-alerting will improve IHFD Core
Standard 1
Plan audit for May – June 2018 and
compare with May – June 2019 with
pathway in place
Liaise with orthopaedics, ED, IHFD
team, X-Ray and Patient flow

•
•

Act
•
•
•
•

Carry out audit using IHFD data and
reviewing ambulance records for each
patient
Document using Excel spreadsheet
approved by clinical audit team
Record and measure data collected

Study
•

Review New Protocol
Any areas for improvement
Meet all interested parties for further
feedback
Implement any improvements required
and agree time frame for constant
review

•

Analyse data compare data and show
improvement with new pathway in
place
Summarise and review if ambulance
crews pre-alerting and new pathway is
improving compliance to IHFD
standards

Figure 12 Overview of PDSA Model for this QI Project

In order to implement the Model to Improve PDSA cycle an analysis of the data was
carried out (Figure 12) with key stakeholders in an effort to establish the reasons for
the delays and lack of progress in improving the 4-hour admission time in the first
month (appendices 1). The following delays were established;
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•

Only three Patient Care Report’s (PCR’s) were present in the patient’s files,
which yielded little information other than to advise that the patient was admitted
into Beaumont.

•

On average it took 1 hour 13 minutes for the patient to be assessed by the ED
doctors

•

The radiology department took on average 1 hour 18 minutes from time of
ordering x-rays to completion of the x-rays

•

Orthopaedic consultation took on average 3 hours 30 minutes

•

On confirmation that the patient would require admission to final admission to
the orthopaedic ward took on average 4 hours 12 minutes.

•

The average time from presentation with a suspected hip fracture to admission
to the ward was 8 hours 51 minutes

Once the review was carried out again, key stakeholders were emailed the statistics
and face to face meetings were carried out to find causes for the delays and lack of
staff awareness for the QIP.
The Orthopaedic team of Interns, Senior House Officers, Registrars and Consultants,
are the high influence and high-power stakeholders were shown to be the second
longest delay in the admission of patients with the average time from request to
consultation 3 hours 30 minutes which was surprising and disappointing. Clinical
nursing notes showed that this was despite ED staff reminding the orthopaedic team
that the patient was awaiting review and reminding them of the 4-hour admission
standard in the majority of cases.
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The Model of Improvement asks that we look at three main questions before
commencing the next round of PDSA
4.3.1 What are we trying to accomplish?

It was evident from the first month that staff were not aware of the trial and 4-hour
admission standard initially. From a communication point of view this was disastrous.
One patient was waiting for over 22 hours to be admitted, while this can be attributed
to a particularly busy ED and increased demands on beds, the fact remains that the
hip fracture patient was not a priority for bed flow or clinicians and as such was left for
a significant amount of time on a trolley in the ED.
4.3.2 How will we know if there is an Improvement?

It was clear from the data compared to last year that there was no improvement in the
admission time during the trial period. There was only one patient in May 2019
admitted within the 4-hour standard. All stakeholders were aware that the trial was not
successful and that the project needed further work and support in order to improve
hip fracture admission times.
4.3.3 What changes can Improve the result?

The QIP was presented to the Lunch and Learn weekly QI meeting in the hospital as
part of an initiative to engage staff and encourage ideas and support of fledgling QI
projects. The idea was presented to a number of staff from a wide range of specialities
in the hospital. Following the presentation suggestions such as prioritising radiology
in the ED, re-engaging orthopaedics and key stakeholders were made. It was also
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suggested that involving additional members of staff to help with the collection of data
would reduce the workload.
These ideas were presented back to stakeholders and reviewed. Following face to
face meetings it was agreed that orthopaedics would review and re-prioritise
consultations with hip fracture patients and they would work to reduce waiting times.
Radiology and ED agreed to engage and discuss options in streamlining imaging and
patient flow and bed management would look again at the waiting time for admission.
The bed management delays were despite the work of the Clinical Nurse Manager in
the orthopaedic ward, since the introduction of the DECT system they had been
instrumental in liaising with bed managers and ensuring that beds would be available
for the patients, but despite this there was still delays in getting the patient to the wards.
4.4 Second Cycle of PDSA

It was hoped that following the re-engagement of orthopaedic staff, the increased
emphasis on the 4-hour admission time and the increased profile of the QIP following
the presentation to the QI Lunch and Learn that there would be an improvement in the
4-hour hip fracture admission times during the trial period. The data was analysed for
June 2019 and yielded the following results;
•

Only one patient chart had a PCR from the ambulance crew.

•

ED consult took on average 2 hours 20 minutes. This was an increase on the
previous month where consultation took 1 hour 13 minutes on average.

•

Radiology’s average imaging time had increased by 10 minutes from 1 hour 18
to 1 hour 28 minutes.

53

•

Orthopaedics reduced their consultation time from 3 hours 30 minutes to 2
hours 18 minutes.

•

Time from confirmation of admission to admission to the orthopaedic ward was
also reduced from 4 hours 12 minutes to 3 hours 14 minutes.

•

Overall, from arrival in the ED to admission to the orthopaedic ward, there had
been an improvement from 8 hours 51 minutes to 7 hours 44 minutes.

A run chart (Figure 13) was produced to plot the time of admission times for patients
for May and June 2019 and to compare with May and June 2018. The purpose was to
observe any specific trends or shifts that might assist in improve hip fracture admission
times.

Figure 13 Run Chart

No specific trends were noted, however, one patient was not admitted for over 24
hours and this was one reason for the poor performance overall during the course of
the QIP trial.
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A re-evaluation of the second cycle was conducted along with the Irish Hip Fracture
Database (IHFD) committee for the hospital, where further areas for improvement
were established in an effort to improve the 4-hour admission times
The following suggestions were received;
•

A review of Orthopaedic on call cover provided.

•

Another QIP project in the ED for the porters to prioritise hip fracture patients
to the radiology department with different colour paper requests highlighting the
hip fracture patients.

•

ED doctors to be made aware of the hip fracture admission times again during
staff education sessions.

•

An overview of the arrival and admission times to be investigated to decide how
accurate the times are if they are logged correctly.

•

It was agreed to continue with the Hip Fracture DECT pathway as it was felt
that is was one step in the process of improving hip fracture admission times
and it would continue to grow and develop in improving admission times

4.5 Dissemination Plan

As the student I committed to the project to provide data, update stakeholders and
provide reports to the hospital administrators for their careful monitoring of the project.
It was also apparent during the project that I would have to present findings and data
to the IHFD committee and various departments in the hospital for the project to be
reviewed and analysed as well as providing feedback in order to engage staff and
improve the chances of the project’s success. It was also my responsibility to engage
with external stakeholders such as emergency medical providers in the Dublin area to
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ensure their participation and involvement in the project to pre-alert hip fracture
patients.
4.6 Summary

The evaluation process of this QI was discussed in this chapter. It outlines the Model
for Improvement and the two cycles that were instigated by the student in an effort to
improve the 4-hour admission standard for hip fracture patients. Methods of data
collection and analysis were reviewed and reported back to the relevant departments
and ideas and suggestions were sought in an effort to improve performance. The
dissemination plan showed areas of improvement following the implementation of the
QIP and areas for further investigation by the hospital in an effort to improve
performance.
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Chapter 5
Discussion and Conclusion
5.1 Introduction

In this final chapter the QIP and its effect on the 4-hour admission time for hip fracture
patients will be discussed. The project will be reviewed for its strengths and
weaknesses. The impact of the project during the trial period will also be discussed.
Further development of this QIP will also be explored in an effort to continue to improve
hip fracture admission times in the hospital.
5.2 Project Impact and Impact on Patients

The QIP was well received by stakeholders however, it did raise other areas which
could be used to improve the 4-hour admission time in the future;
•

Increasing staff awareness of the 4-hour admission standard.

•

Improving the specialities engagement and participation in hip fracture
committee meetings.

•

Ensuring each department reviewed their own performance in the hip fracture
database standards and were responsible for seeking to improve their
performance.

Increased staff awareness of the 4-hour admission standard and the support from the
hospital management and Hip Fracture Database clinical lead encourages any
members of staff to participate and engage in QI projects in the future with the hip
fracture database.
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This project identified early on the key stakeholders which were vital to the QIP and
support within the hospital. Good relationships were maintained during the two-month
pilot phase of the QIP and stakeholders were readily available for feedback and advice
during which was invaluable to the project. The support of the clinical lead for the hip
fracture database as well as the project sponsor ensured that the project was well
received in the hospital with each speciality.
In chapter one it was discussed that for each patient that presented to the hospital
with a hip fracture and fulfilled each of the six core standards for hip fracture treatment
the hospital will receive an extra €1,000 euro. To bring this into context during the
measure phase of the trial there were 24 patients. Only one patient made the 4-hour
standard. If each of the other patients meets all the other standards the hospital would
not have missed out on €23,000 euro worth of extra funding towards patient care in
the hospital. This is just for a two-month period, the financial impact benefits of an
improvement of this admission standard are huge and could have a significant effect
on patient services in the future if this is reviewed and improved.
The practice and awareness of hip fracture admission times has been discussed
previously in this QIP. However, staff education and awareness of the hip fracture
database has been improved as a result of stakeholder meetings, Lunch and Learn
presentations, QI presentations to orthopaedic teams and hospital management. The
stakeholders of the project have been made aware of funding shortfalls and financial
incentives for improving standard and performance and this has increased the interest
in the 4-hour admission standard for hip fracture patients.
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Financial benefit has not only monetary value, one paper that explores “pay for
performance” for hip fracture patients in the UK it is credits 7,600 fewer deaths since
the financial incentive’s implementation (Metcalfe et al 2019).
It is easy to simplify the project down to just the financial benefits and increasing
budgets with the compliance of the 4-hour standard. It has to be remembered that
there is strong evidence in the literature that delaying the patients admission to the
orthopaedic ward increases the risk of pressure sores, confusion and infection. Elderly
and vulnerable patients are often left for several hours in busy and demanding ED’s.
The 4-hour standard is the first step in achieving the six core standards for the IHFD.
The IHFD provides the best evidenced base practice in the treatment of hip fracture
patients and as such needs to be adhered to in order to improve the chances of the
patient recovering from this devastating injury.
5.3 Strengths of the Project

The use of the Lean DMAIC and Model for Improvement allowed the project to be
structured and well thought-out at every step. The stakeholder analysis was crucial
initially to identify high influence and high-powered parties who were interested and
engaged in the project early on. This enabled the project to be discussed between
departments and key stakeholders. The project progressed with the support and
assistance of many departments in the hospital which ultimately increased recognition
of the hip fracture database and admission times. The project was further supported
with a trial of ambulance crews pre-alerting suspected hip fracture patients and the
introduction of the hip fracture pathway (figure 12) to try and improve hip fracture
admission times.

59

The project identified quickly that the hip fracture 4-hour admission time was a
challenge to adhere to in the hospital and that this needed to be rectified in order to
increase not only compliance with hip fracture care but also increase financial
resources for the hospital to re-invest in patient care. This was helped by the student’s
attendance at the Irish Hip Fracture Database (IHFD) scientific meeting for 2018 and
it increased the understanding of the target and its aims of achieving 4-hour admission.
5.4 Limitations of the Project

There are always limitations to any project and these need to be recognised in order
to understand any reasons for the lack of success or hinderances for the project.
Firstly, there were multiple departments and members of staff involved that had to be
included, informed and updated on the project. This meant the project was complex
and time intensive. The staff are also predominantly shift workers which adds to the
challenge of keeping everyone involve and up to date with the project. As a student
there were extended periods of time where it was not possible to be on site and collect
the data weekly in order to keep stakeholders informed of delays or non-compliance
and this proved detrimental to the project.
Ideally this project could have had increased support with the data collection, with
orthopaedic team members assisting and reporting of results to stakeholders.
However, the orthopaedics service and the ED have some of the highest patient
numbers in the hospital and it was not possible to get assistance in the QIP.
5.5 Learning about Quality Improvement

This project was my first involvement in the development of a QI project. This was a
challenge to myself to not only search literature and the clinical aspects of the project
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but also to engage multiple departments and services in the hospital to ensure the
project could be trialled and test the QIP.
Time management was an issue initially as trying to study for examinations, participate
in placements externally from the designated hospital and liaise with stakeholders was
challenging. The opportunity to become involved in the QIP was invaluable and I am
grateful for the opportunity to test the QIP.
Through studying and planning of this project it has taught me to manage my time
better, to delegate and prioritise work to ensure that all tasks are completed. Through
communicating with various departments and hierarchy in the hospital it has improved
my awareness of the role of the Physician Associate (PA) and the unique opportunity
it gives us to work with all levels of clinical and non-clinical staff, it has also increased
my self confidence in working with the many staff involved in this QIP. It has been a
unique and challenging time from which I will take many valuable lessons.
5.6 Summary and Conclusion

Emergency Department (ED) waiting times are of increasing concern in Ireland. As
discussed throughout this QIP the aging population and shortage of staff, ED has
increasing attendances and delays (Liston et al 2017). Nationally in Ireland there is
increasing public pressure with many headlines and news articles highlighting the
delays in ED and the amount of patients waiting for admission in each hospital.
Hip fractures are contributing to these delays, they are of increasing in prevalence and
putting further pressure on orthopaedic departments and EDs around the world not
just in Ireland (Neuburger et al 2015). While national guidelines and increased
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awareness through the establishment of the hip fracture database has gone a long
way towards improving patient care and outcomes there is still a lot of work to do.
The 4-hour admission standard in Ireland is increasing slowly but it is a struggle for
ED and orthopaedic departments to meet the demands of the 4-hour admission when
there is increased demands on the services already. With this QIP it is hoped that, by
highlighting the issues to departments, staff and management there could be an
increase in the hospitals compliance to the 4-hour admission standard. Improving the
patient journey from arrival at ED to admission to the orthopaedic ward. The trial of
the draft pathway (figure 11) and the stakeholder meetings have bought departments
together and allowed the opportunity for teams to discuss the admission times of hip
fracture patients. It has also highlighted the loss of potential revenue to help towards
improving patient care.
The issue of the 4-hour admission time and timely treatment of these vulnerable
patients is complex. There are multiple departments involved together with an
increasing number of patients in orthopaedics and patients presenting to the ED. This
has left a gap in the system whereby, patients are not admitted in the 4-hour standard
not just in the designated hospital but throughout the country. In order to move forward
there needs to be further review and understanding of this locally and nationally to
appreciate the problem and how it can best be resolved in order to provide the best
possible care to hip fracture patients.
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