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Abstract
Latent TB screening and management in accordance with the Heath surveillance
protection centre (HSPC) guidelines is imperative for patient safety and public
health. A clinical audit was performed in the TB services of a large teaching hospital
in Dublin. The audit measured wait times from referral to diagnosis and compliance
with the components of the HSPC guidelines; The results revealed variance in
compliance with the HSPC guideline for the screening process and the management
process of Latent TB. The variation in the screening process led to delays in the
diagnosis and treatment of patients. In addition to the non-standardised screening
and management, various specialties were following different guidelines for the
screening of Latent TB. This resulted in poor compliance with the HSPC guideline.
There is evidence in the literature which demonstrates the negative impact of
unscreened patients, untreated patients and nonadherence to the clinical guidelines
in the healthcare organisation. The focus of this Quality Improvement (QI) project is
to Improve the adherence with the HSPC guideline in order to reduce variation in the
screening and management of Latent TB patients. The lean Six Sigma DMAIC
approach was applied in the QI to identify the root causes and improvement
measures required for change. Based on the data collected and the literature, a QI
plan was devised to target the root causes of the problem. The interventions aim to
increase staff awareness on Latent TB and the HSPC guidelines by providing staff
education and materials.
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Chapter 1.0 Introduction
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1.1 Introduction
The delivery of patient care and standard can be challenging when there is variation
in the screening and management of patients. Poor adherence to national guidelines
resulted in an increase in the variation of care of latent tuberculosis (TB) patients.
The aim of the quality improvement project plan (QIPP) is to reduce the variation in
the latent TB service. This chapter provides a background into the selected QIPP
and discusses the organisational context of the QIPP and the role of the student
within the organisation. The chapter begins by outlining the setting of the research
and discussing the rationale for the proposed improvement. The aims and objectives
of the dissertation are outlined and an overview of each dissertation chapter will be
discussed in the summary section.
1.2 Organisational Context
The QIP setting is in the infectious diseases outpatient department (OPD) in a large
Dublin teaching hospital. This is one of the largest general and teaching hospitals in
Ireland. It provides care to a community of 290,000 people locally and is the
designated Cancer Centre and Regional Treatment Centre for Ear, Nose and Throat,
and Gastroenterology. It is also the National Referral Centre for Neurosurgery and
Neurology, Renal Transplantation, and Cochlear Implantation. The organisation
provides 820 beds and more than twenty-five clinical services which include general
medicine, general surgery, accident and emergency, neurosurgery, endocrinology
and infectious disease. The infectious disease department has been around since
1993, providing confidential care, diagnosis, treatment and management for people
who may have an infectious illness with special interest on travellers who may have
contracted illness whilst outside Ireland. The service provides care for people with
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general infectious diseases, Malaria, Hepatitis B, Hepatitis C, HIV and Tuberculosis
(TB).

1.3 Rationale for Quality Improvement
The proposed QIP aims to reduce variation in the Latent Tb services by improving
adherence to the Health protection surveillance centre (HSPC) guidelines.
Tuberculosis remains the leading infectious cause of death worldwide. The World
Health Organization (WHO, 2015) End Tuberculosis strategy aims to substantially
reduce tuberculosis incidence by 90% and mortality by 95% by 2025 (Gethaun et al.,
2015). Approximately 10% of people with Latent TB will develop active TB disease
in their lifetime, with the majority developing it within the first five years after initial
infection (WHO, 2015). There are several risk factors that heightens the
development of active TB. This includes contact TB exposure, HIV
patients, immunosuppressed patients, patients with end stage renal failure receiving
dialysis. The reactivation or progression to active TB results in the latent individual
becoming infectious, thus, increasing the spread of infection through aerosol
droplets. The infected patient will then require hospital admission and isolation,
Therefore reducing available beds and consuming other resources and increasing
hospitals expenditures. This can be avoided if patients are screened and
preventative treatment is initiated appropriately according to the HSPC guideline
recommendations (HSPC, 2010).
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Prior to the QI the Latent TB services has never been audited. The results of the
audit revealed variation in the screening and management of Latent TB patients.
Patients were being referred without completing screening. Some patients did
not have a blood test and/ chest x-rays prior to the first visit in the TB clinic. There
are multiple guidelines being followed in different specialties for Latent TB screening
(WHO,2015). Therefore, the HSPC guideline recommendations are not being
followed. In the clinic healthcare professionals fail to assess essential components of
the HSPC guidelines to prevent liver damage. The lack of compliance with the
guideline recommendations is a patient safety concern and further increases
variation in the Latent TB service. The HSPC guideline recommends that adverse
effects and baseline blood test are to be assessed for patients offered treatment
(HSPC,2010). The National guidelines for the prevention and control of TB in
Ireland was published in 2010 and amended in 2014 (HPSC, 2010).
1.4 Aim & Objectives
1.4.1 Aim of Project
The aim of this project is to reduce the variation in the Latent TB services by
improving adherence to the national TB guidelines.
1.4.2 Objectives
• To improve staff awareness and provide education on Latent TB guidelines by
August 2019.
•

To audit the current latent TB services as per the HSPC guidelines in the TB
clinic by July 2019.

•

By September 2018 to propose a targeted quality improvement plan which
can be piloted in the hospital.
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A Gantt chart was created to display the above objectives and can be viewed in
Appendix 1.
1.5 Role of the Student in QIPP
As a second year student in the Physician Associate Masters programme. I attended
a three week rotation in the Infectious Diseases(ID) department under a consultant
with a specialist interest in Tuberculosis who is the project sponsor. Whilst on the
team I discussed current issues requiring improvement in the services with the
consultant. The issue of variation in the TB service was a significant problem that
prevented standardised patient care. I conducted a literature search surrounding this
issue and spoke to other members of the ID team who also acknowledged the
problem. With the support of the project sponsor and evidence in the literature I
pursued the QIPP. As I am not a member of staff and I will be outside the
organisation my influence on the QI is minimal. Therefore, my role is to define the
aim and objectives of the QIP, use QI tools to collect and analyse data that supports
the QIP.
1.6 Summary
This chapter provides an introduction to the QIPP. An overview of the organisational
context and the rationale of the project plan is outlined, as well as background
information on Latent TB. The chapter concludes by discussing the aim and
objectives of the dissertation. Chapter 2 will comprise of the literature review which
will discuss the three themes of the literature. Chapter 3 will outline the methodology
and the QI tools used to carry out the QIP. Chapter 4 will evaluate the proposed
method for the QIP, which will be followed by the discussion and conclusion of the
QIP in chapter 5.
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Chapter 2.0 Literature Review
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2.1 Introduction
The focus of this chapter is to review published literature surrounding the QIP. The
chapter is divided into a number of sections, section 2.1 will introduce the chapter,
section 2.2 will describe the search strategy undertaken. The themes will be
discussed in section 2.3, the implications of the literature on the QIP will be
discussed in section 2.4. Section 2.5 will conclude chapter 2 with a summary of the
literature review.
2.2 Search Strategy
To search for published literature relating to the area of interest, a broad search was
performed on Google scholar, PubMed, and Ebscohost, Only fourteen of the studies
were deemed suitable. The search terms used included ‘Screening of Latent
Tuberculosis patient’, ‘Latent TB treatment and guidelines. A more detailed search
was carried out using key terms such as cost- effectiveness, Latent TB guidelines,
guidelines, nonadherence, adherence, inappropriate referrals, barriers and
compliance. This search yielded an additional nine studies, a total of twenty three
studies conducted in the United Kingdom, Ireland, Canada, Netherlands and
Australia were included in the literature. Only published literature within the last five
years could be considered, however to attain more studies, the search was further
extended by another five years (2009-2019). Additional information pertaining to the
QIP was also attained from the HSPC guidelines (HSPC,2010).

2.3 Review of Themes
The following three themes are discussed in the Literature review:
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1. Targeted preventative screening of High risk Latent TB patients
2. The role of treatment for patient with Latent TB
3. Non-adherence to the clinical guidelines

2.3.1 Targeted preventative screening of High risk Latent TB patients
Although TB has decreased largely in low TB incidence countries, the continuous
rise in migrations from individuals from high TB incidence countries such as subSaharan Africa and the Indian subcontinent as well as the reactivation of latent TB
infection acquired prior to migration (Pareek et al., 2011) has resulted in a
substantial increase in some low incidence countries (Panchal et al., 2013) (Lonrhoth
et al., 2017) (Kunst et al., 2017). The growth is said to be driven mainly by Targeted
screening of high risk patients can alter the course of the disease progression and
has also shown to be cost effective in several studies (Panchal et al., 2013). Contact
tracing is a form of effective targeted screening and identification of recently infected
cases (Mulder et al., 2013).
Targeted screening is best implemented at the port of entry according to Panchal et
al., (2013), it has been implemented in other countries such as Canada and UK. In
order for this action to succeed it will require a robust system, that permits rapid
identification in a timely manner (Pareek et al., 2011). Although screening high risk
cases at port of entry is beneficial, it can be challenging to screen all entrants. Other
ways to overcome this challenge is to implement target screening in primary care.
General practitioners are the first point of contact in a medical situation for patients.
Panchal (2013) carried out a study on immigrants that recently arrived in the UK. The
study resulted in the prevention of 511 high risk TB cases by screening and treating
the patients in primary care at the time of their first registration. This was not only
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cost effective (Paleek et al., 2011), it minimised inappropriate referrals to tertiary
hospitals and the wait times for diagnostics and treatment. The World Health
Organization (WHO) STOP TB Partnership has set a target to eliminate TB as a
public health problem by 2050 (WHO,2015). WHO and the European respiratory
society developed a framework system to achieve these goals. The framework
places emphasis on screening for Latent TB in high risk populations and providing
preventive treatment as one of the key interventions. A study conducted on high and
low income countries regarding the prevalence of latent tuberculosis suggest that
contact investigations is a central component of the public health response to TB
(Fox et al., 2017).

2.3.2 The role of treatment in Latent TB
Treatment of Latent TB is advocated by the WHO guidelines as a significant step in
achieving TB elimination in low incidence countries like Ireland, Germany, United
Kingdom and Canada (Fox et al., 2017). The WHO guidelines and the HSPC
national guidelines emphasise targeted investigation and treatment of high risk
Latent TB groups ( HSPC, 2010) (WHO, 2017). Groups considered to be high risk
include immunosuppressed patients on biologic therapy such as Tumour necrosis
factors (TNF alpha), infliximab and HIV positive patient. This is motivated by the
principle that if a decision is made to screen, then the patient must also be treated if
positive. The screening of low risk patients such as patients with diabetes is not
encouraged by the HSPC (HSPC, 2010) perhaps due to the adverse effects of drug
induced hepatitis known to be associated with treatment, thus outweighing the
benefits of treatment.
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Multiple studies highlighted adverse effects to be a barrier to treatment initiation and
adherence for patients (Kane et al., 2008) (Xerinda et al., 2016).The most
commonly prescribed medication for LTBI is Isoniazid (INH) for six months,
previously nine months, but changed because of poor adherence to treatment and
increased risk of adverse effect.

The adverse effect associated with INH is drug induced hepatitis, which can range
from mild to severe, resulting in hepatic failure and liver transplantation. Whilst the
adverse effect is immense, the occurrence of significant events is approximately 1 in
30. The side effects of the medication are major contributor in decision making as to
whether to accept treatment for LTBI (Kane et al., 2008). Once patients understand
the benefits and side effect associated with treatment, some patients may make an
informed decision against treatment. The main benefit of Latent TB treatment is the
reduced risk of TB reactivation, which prevents acute and long term complications
such as pulmonary TB and other respiratory impairment (Campbell et al., 2019).
Additional benefits include the reduced onward transmission in closed congregated
settings like prison and nursing homes, where TB is predominant (Horsburgh et al.,
2010). Majority of Patients residing in nursing home are at an increased risks by 3-5
folds of hepatic injury (Campbell et al., 2019). This is higher than the average risk
and overtly outweighs the benefits of treatment thus, leaving the patient at risk if
tested and treated for the greater good of the public. Despite not being an adverse
effect, Campbell et al., (2019 ) recommends the importance of referencing the
inconvenience of Latent TB treatment during decision making such as the avoidance
of alcohol consumption during treatment.
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A study on Latent TB screening and treatment of foreign individuals displayed that a
57 year old diabetic patient if screened and treated for LTBI would gain 0.0009
quality adjusted life years (QALY), comparable to eight quality adjusted hours
(Tasillo et al., 2017). Individuals could decide against treatment because of the
length of treatment which ranges from three months to six months and having to
abstain from alcohol for a long period. Additional inconveniences that affect decision
making are the cost and time required to attend clinics for those traveling from rural
regions. A study by Kane et al., (2013) in Dublin focused on the patients and
healthcare professional’s perspective on barriers to treatment completion and
adherence. The study reported that the major barrier for treatment completion was
the adverse effects (Kane et al., 2013) rather than clinic arrangements which
included traveling time and expenses, taking leave off work or being unable to
consume alcohol. Other factors highlighted in females of reproductive age is fear;
there is a fear that the treatment could impact the growing foetus or family planning
(Bedoya et al., 2019). A similar finding in female healthcare professionals was
highlighted by Kane et al., (2013). Another study reviewed the predictors of INH
treatment completion and planned treatment initiation in pregnant women in Rhode
Island. A poor treatment completion rate was reported, 52% of the pregnant women
referred for postpartum treatment did not begin treatment (Kwara et al., 2008)

2.3.3 Non-adherence to clinical guidelines in healthcare
Clinical variation is a recurring issue that is noted in healthcare practice across
various specialties. There are different variations, the most common is unwarranted
variation, this can be defined as a variation that is not explained on the basis of
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illness, patient risk factors or patient preference (Corallo et al., 2014). Unwarranted
variation has been associated with inefficient care and increased cost (Cook et al.,
2013). Clinical practice guidelines are often regarded as useful quality improvement
tools and provide a potential solution to the unwarranted variance in practice (Cook
et al., 2013). However, implementation of the guideline is suboptimal because of
intentional and unintentional non-adherence. Intentional nonadherence is used to
classify reasons for not following guideline recommendations. Non adherence might
be a conscious choice by either the healthcare professionals or the patient, and is
not influenced by external factors such as lack of knowledge or resources
(Lugtenberg et al., 2009).Clinicians depend on practice guidelines to provide
appropriate patient care however clinicians reported not having sufficient time to
apply the guidelines (Cook et al., 2013). According to Arts et al., (2016) clinician’s
preferences and experience were the most influential factors in variation. The study
also revealed that physicians were less likely to trust practise guidelines whereas
nurse practitioners and physician associate/assistants (PA) were more likely to
adhere to the guidelines (Arts et al., 2016).

A study carried out in the Netherlands by Evenblij et al., (2016) examines the
intention of physicians to implement guidelines for the screening and treatment of
Latent TB. International HIV-TB guidelines and the WHO guidelines reinforces the
importance of screening immunosuppressed patients such as HIV infected
individuals for latent TB (Evenblij et al., 2016). The study showed that only 20% of
Dutch HIV physicians were willing to adhere to the HIV-TB guideline. According to
Evenblij et al., (2016) nonadherence to the guidelines is because of the lack of
awareness and agreement with relevant recommendations and the low priority of
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Latent TB in the Netherlands ( Evenblij et al., 2016). Gaston and White., (2013)
conducted a study to examine adherence of healthcare professionals with venous
Thromboembolism clinical practice guidelines in Australia. Over 30,000
hospitalisations are because of venous Thromboembolism which results in an
estimation of 5,000 deaths per annum (Gaston and white., 2013). Appropriate risk
assessment for venous thromboembolism and prophylaxis initiation could prevent
the majority of deaths attributed to venous thromboembolism (Gaston and White.,
2013). A risk assessment tool is recommended to identify indicators of potential risks
based on a standard criteria, The risk assessment tool should be evidence based for
example the clinical practice guidelines (Gaston and White., 2013). Gaston and
White., (2013) reiterate the importance of clinical practice guidelines and the impact
on healthcare facilities and professionals. Implementing the guidelines permits
standardisation of patient care and evidence based healthcare decision further
resulting in the improvements and quality of care delivered (Gaston and White.,
2013). The variation in the quality of care is due to the lack of implementation of the
clinical guidelines in clinical practice however, the implementation of the clinical
practice guideline is insufficient to provide change (Gaston and White., 2013).

According to Gaston and white., (2013) to improve compliance with clinical
guidelines, targeted strategies are required and an understanding of the barriers to
adherence. The results of the study showed 12 barriers and 12 facilitators. Barriers
highlighted included a lack of awareness by healthcare professionals on the
management or prevention of venous thromboembolism. The lack of awareness
resulted in incomplete patient assessment. Another barrier highlighted was a lack of
attention by healthcare professionals, healthcare professionals viewed venous
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thromboembolism prevention and management as least important (Gaston and
White., 2013). The study also highlighted other barriers that include patient factors,
healthcare professionals Knowledge and experience, disputing evidence or
guidelines and a lack of documentation within the healthcare facilities were additional
barriers highlighted in the study. According to Gaston and White., (2013) in order to
inform and engage healthcare professions approaches, such as supplying education
materials, regular meetings, reminders and the conduction of audits and feedback of
results are highly recommended. Another study carried out in Australia employed a
venous thromboembolism nurse champion responsible for providing regular
educational sessions and feedback on audit results (Collins et al., 2010). Introducing
the Venous thromboembolism nurse in the healthcare facility resulted in an increase
in the delivery of patient care, safety and quality (Collins et al., 2010).

A study conducted in Ireland to improve thromboprophylaxis revealed that less than
50% of at risk patients in Irish hospitals receive appropriate treatment although
evidence based guidelines are available (Kent et al., 2010). To improve compliance
with evidence based guidelines educational interventions were implemented, which
included the strategic placement of reminders and educational literature across the
hospital (Kent et al., 2010). The information across the hospital provided brief
summaries of the indications for venous thromboembolism prophylaxis and were
bright coloured and very eye catching. The various specialties in the hospital were
also informed about audits being carried out in different medical specialties to
examine compliance rate to the guidelines. Following the educational intervention
the study reported improvements in the overall compliance rates, The study
suggests that the combination of clinical audits and educational intervention can
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significantly increase compliance thus resulting in an optimal and appropriate patient
care (Kent et al., 2010).

The studies above demonstrate the impact of non-adherence to evidence based
guidelines on the healthcare organisation. It results in significant unnecessary
expenditures and an increase in patient mortality and morbidity (Collins et al., 2010).
The results of the study provide clear evidence for prioritisation of the non-adherence
to clinical guidelines as well as the success of targeted interventions to improve
compliance. The studies that introduced educational interventions into the healthcare
reported a significant improvement in the compliance with guidelines, patient care
delivery and safety (Kent et al., 2010) (Gaston and White 2013). Other studies also
reported that carrying out audits and providing regular feedback contributed to the
improvement of compliance by healthcare professionals and the combination of
audits and educational interventions is recommended for optimal improvements
(Kane et al., 2010). According to Lutenberg et al., (2009) tailored and barrier driven
implementation strategies are required and should focus on the recommendations of
the guideline.

Majority of studies focus on improving the adherence to Latent TB treatment. There
are no studies in Ireland which exclusively measures compliance with the national
and International guidelines for screening and managing of Latent TB. Currently in
Ireland the HSPC guideline (HSPC, 2010) recommendations are the mainstay
guideline for the Infectious diseases service. The HSPC guidelines recommend that
audits are carried out on Latent TB treatment (HSPC, 2010). A UK audit reviewed
the completeness of Latent TB screening in Inflammatory Bowel disease patients
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between 2006 and 2016, the results were sub optimal. A total of 471 patients were
audited and 49% of patients had insufficient Latent TB screening (Meghji, 2017). In
the UK patients are screened in accordance to the British Thoracic society guidelines
(BTS) for Latent TB. The results of the audit demonstrates poor compliance with the
BTS guidelines (Meghji, 2017).
2.4 Implications of the Project
It is evident from the literature that adherence to guidelines is an issue in different
healthcare specialties. Adherence to guidelines is essential for optimal patient safety,
reduction of variation and improved patient care delivery. According to the literature
there are many barriers to guidelines adherence, No literature exclusively focuses on
the variation and non- adherence of clinical guidelines in Latent TB. However, other
conditions and specialties have highlighted the issue of adherence, which supports
the current issue in the TB service. Studies have implemented various strategic
interventions to improve adherence to clinical guidelines. The introduction of a
clinical champion to promote guideline awareness to other healthcare professionals.
Providing education sessions to healthcare professionals and supplying eye catching
materials to increase awareness. Additional strategies to improve adherence include
auditing guideline compliance in the services and organising regular meetings to
sustain the improvement. The QI aims to understand the reason for increased
variation and non-adherence to the HSPC guidelines in the TB service. A plan will be
developed to improve the adherence to the national guideline and reduce variation in
the TB service.
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Chapter 3.0 Methodology
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3.1 Introduction
Many QI approaches can be exercised to improve quality in healthcare. The key
component in all QIPP is identifying a specific area of potential improvement and
following this, using various QI tools to measure whether the intervention is causing
the desired effect. This chapter will explain the various approaches to QI and
describe some of the QI tools used within this project plan. These tools will be
applied to improve healthcare professionals adherence with the HSPC guideline.
The chapter concludes with a summary of the methodology.
3.2 Approaches to Quality Improvement
There are various QI tools implemented in healthcare to identify and analyse areas
for improvement, including the Lean six sigma, DMAIC model and the Plan Do Study
Act (PDSA) cycle. The Lean Six Sigma approach consists of two process
improvement models- Lean and six sigma which were developed in the early
decades by the manufacturing industries, Toyota and has since been implemented in
Healthcare organisations (Takao et al., 2017). The two models can be used to
maximise the effectiveness of any organisation by streamlining the process,
minimising waste and variation. Lean focuses on identifying waste and eliminating
anything that is of non-value added (NVA) from the organisation’s process (Cohen.,
2018). NVA can be classified as activities that consume time or resources without
meeting the needs of the patient (Cohen., 2018). Seven types of waste was initially
recognised by Lean and an eighth added by the healthcare organisation. Examples
of the type of waste include defect, this is the time spent doing something incorrectly
then correcting the mistake such as the time spent searching for the patient’s charts.
The next is overproduction. This is doing more than what is required or doing it
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earlier than needed such as unnecessary diagnostic procedures. The third is
transportation, which involves unnecessary movement of patients or materials
throughout a system because of a poor layout. The fourth is waiting; waiting for
anything is identified as waste (Cohen., 2018).
3.2.1. The Lean Six Sigma
The Lean Six Sigma is fundamental for improvement in any organisation. The model
focuses on the reduction or elimination of variation, defects, and errors in a process.
It is a rigorous and disciplined program that uses data and statistical analysis to
define a problem, measure the process and improve the organisations(Takao et al.,
2017). The Lean Six Sigma model improves patient outcomes while providing costeffective measures and a high-quality service. The Define, Measure, Analyse,
Improve, and Control (DMAIC) model is an essential data-driven cyclical approach
used within six Sigma for improving process. The ‘define’ phase involves identifying,
prioritising and selecting the right process. Next is the ‘measure’ phase, which is a
key component of the model where the success and failures of the improvement are
measured. The third phase is ‘Analyse’ which focuses on the causes and process
determinants. This is followed by the ‘improve’ phase by alternating the process to
maximise performance. The final phase of the DMAIC model is the control phase,
this is where all efforts are focused on sustaining the change (Sokovic et al., 2010).

3.2.2. The PDSA cycle
The Institute for Healthcare Improvement (IHI) Plan Do Study Act cycle (PDSA) is
another popular QI tool that is widely utilised in healthcare to improve the quality of a
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process by providing good cyclical foundations for QI. The PDSA cycle displayed in
Figure 1(IHI, 2019), expedites change by implementing small-scale changes
continuously by doing different things to improve quality. Improving quality is about
making healthcare safer, more efficient, patient-centred, timely and
effective(Donnelly and Kirk., 2015). The first step is ‘Plan’, the planning stage
involves identifying an area that can be improved and to set out an objective based
on the needs of patients. The second step is ‘Do’, this is the stage where the
change is implemented thus providing an opportunity to gather data that is
measured. The third step of the cycle is the ‘Study’ stage, which involves the
analysis of the data gathered from the implemented change. This step will aid in the
identification of areas in the process done successfully and those that require further
improvements. The final stage ‘Act’ is a very important phase in the cycle, as
measures and procedures are required to maintain the improvements that are
implemented. The ‘act’ phase determines if the improvement implemented should be
modified or be continued in preparation for the next PDSA cycle (Donnelly and Kirk.,
2015).

Figure 1: IHI PDSA cycle
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3.3 Rationale for Model selected
There are many QI models used in various organisations other than healthcare.
Selecting a QI model that is best suited can be difficult however, it is key to select a
model that can be well understood and fits the nature of the organisation’s change.
Andrews et al., (2018) argued that the best change approach is to consider and
adapt aspects of various models to suit the organisation’s needs and the context of
the change. Baring this in mind, the model best applicable for the QIPP was the
Lean six sigma DMAIC model which focuses on identifying and minimising errors
and variations in practice. By applying the DMAIC model, the gaps resulting in
variation in the TB services were defined. Key contributors to the variation was
identified, further measure and analysis of the data was developed using the Lean
six sigma model which could be implemented to improve these gaps and sustain the
change.

3.4 Model Overview
As mentioned above, the DMAIC model contains five essential phases: Define,
Measure, Analyse, Improve and Control. In Table 1 below, the tools involved in each
phase are summarised below.
Table 1: Outline of the DMAIC model
Define
Stakeholder
Analysis
Driver
diagram
Process flow
maps

Measure
Bar charts

Analyse
Fishbone
diagram
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Improve
Proposed
intervention

Control
Evaluation of
proposed
intervention

3.4.1 Define
The first phase of the Lean six Sigma DMAIC model is the define phase. Define
involves the identification of the problem statement, a statement which summarises
the issue that needs to be addressed and will aid in analysing the severity of the
issue and further allow prioritisation of the areas surrounding the issue in order to
acquire change. It is also vital to establish the objectives and aim of the QI and
acknowledge stakeholders those who have high on the organisation (Kassardjian et
al., 2015). A project sponsor is required for the QIP, the ideal sponsor should have
strong leadership presence and should be someone with high power and high
interest in the organisation. The project sponsor for the QIP is an Infectious diseases
consultant at a large teaching hospital in Dublin with a specialist interest in TB and
Tropical medicine. With the support of the sponsor key stakeholders involved in the
project were identified including Infectious diseases registrar, Infectious diseases
Clinical nurse specialist, clerical staff,
As part of the define phase, a goal statement is required, the goal statement is the
opposite of the problem statement which reflects what is to be achieved by
addressing the issue (Sokovic et al., 2010). For this QIP the goal statement is to
reduce variation in the Latent TB service by improving the adherence to national TB
guidelines. A number of interventions will be discussed to achieve the goal statement
in the TB clinic through staff education. Several tools were used in the define phase
such as Stakeholder analysis, Driver Diagram and Process flow maps. A Process
flow map of the patients journey from referral to the TB clinic was created to locate
areas and factors contributing to the problem of variation in the TB services.
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3.4.1.1 Stakeholder Analysis
A stakeholder analysis can have various meanings to people. According to Reed et
al., (2009) it can be understood as a process that defines aspects of a social
phenomenon affected by a decision or action. In the context of the QIP the
stakeholder analysis identifies individuals, groups and organisations who are and
can be affected by a decision or action therefore these individuals are prioritised and
categorised into sections of the analysis tool based on their power and interest in the
organisation. The stakeholder analysis is used to assess how the individual
stakeholder’s interests should be addressed and at what level they should be
involved in the change. Project Stakeholders can be grouped into four different
categories of the stakeholder analysis tool. It is important to establish a rapport
particularly with stakeholders that have high Power, high or low interest and heighten
the interest of these stakeholders in order for the QIP to succeed . This can be
established by continuously involving and communicating with the stakeholders on
the progress being made on the project.
Figure 2 displays the four categories in the stakeholder analysis tool. In Category 1,
stakeholders with high power and low interest are noted. These stakeholders include
other non-infectious diseases consultants who have a strong impact in the
organisation but are not particularly interested in the topic area. To maximise the
success of the QIP, it is essential to shift these stakeholders to high power and high
interest. Category 2 includes stakeholders with high power, high interest, which
includes the such as the project sponsor. Category 3 refers to stakeholders with low
power and high interest, such as the patients. The project aims to reduce the
variation and standardise patient care.
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Figure 2: Stakeholder analysis
3.4.1.2 Driver Diagram
A driver diagram is a visual Illustration of a theory of change that pinpoints factors
“driving” or contributing to the achievement of the QIP. It can be used to
communicate and discuss the plans of the project with stakeholders and shows the
relationship between the overall aim of the project. The key drivers required for
change are referred to as the primary driver, the main contributors required to
achieve the aim of the QI. Each primary driver may then have a secondary drivers
which influences the primary drivers positively (NHS, 2019). In Figure 3 the driver
diagram demonstrates the primary driver selected to improve the process. To
successfully carry out the aim, strategic methods were discussed based on the
results of the literature review (Gaston and White., 2013).
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Figure 3: Driver diagram
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3.4.1.3 Process flow maps
The process flow map provides an analysis of the Patient’s journey upon referral to
the TB clinic. The visualisation of the current process permits a greater
understanding of the issues in the patient flow. In addition, the process flow aids in
the omission of irrelevant data during the data collection for the QIP. There are
various guidelines being followed across the specialties other than the HSPC
guideline recommendations. Some of the guidelines contain different
recommendations and result in variation in the Latent TB services. The increasing
concern of variation in practice has been voiced by the project sponsor, Infectious
diseases doctors and is clear in the literature. The literature recommends providing
staff education and supplying education materials across the hospitals to increase
compliance with the national guideline. In addition, regular audits on guideline
adherence of the various specialties should be carried out to optimise the change
and thus should improve patient safety and delivery of care.
Figure 4 displays the current referral process to the Infectious diseases TB clinic.
Patients are referred without inappropriate Latent TB screening as per the HSPC
guidelines. The guidelines state that patients requires a positive quantiferon and
chest x-ray to rule out active TB (HSPC, 2010). During the first clinic visit. A detailed
medical history is gathered to identify any risk factors such as recent or past TB
exposure. The results of the patient’s chest x-ray and quantiferon test should be
discussed with the patient. Ideally if the patient is non- complex and appropriate
screening is completed, patients are diagnosed at their first clinic visit and treatment
is initiated as demonstrated in figure 5. Once diagnosed and treatment is offered,
patient education on adverse effects of the medications and activities to avoid such
as alcohol consumption should be provided in the first clinic visit. Monthly blood test
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should also be ordered to establish and monitor the baseline liver function tests
(LFTs) for hepatotoxicity (HSPC, 2010). A follow up visit should be scheduled two
weeks after commencing treatment.
In the clinic the HSPC standards are not being met. Figure 6 demonstrates poor
compliance with the guideline. There is no evidence of LFTs review or patient
education in the clinics, clinicians are expected to review the patient’s LFTs for
hepatotoxicity as per the HSPC guidelines every month as seen in figure 7.
Clinicians are recommended to stop the medication or change the medication if LFTs
increase. Following the first visit, the follow up interval can either be every month or
at the discretion of the clinician if the patient is uncomplicated (HSPC, 2010). In the
clinic the HSPC standards are not being met. Figure 6 demonstrates poor adherence
to the guidelines.
The process flow map in figures 4,5,6 & 7 were developed using patient’s medical
notes and clinical letters. The patients were referred to the TB clinic between
January 2018- December 2018 with a query of Latent TB diagnosis. The analysis of
the process flow revealed poor standardisation in the TB services. Patients are
referred with inappropriate screening which ultimately results in late diagnosis and
treatment. Healthcare professionals are not adhering with the clinical guidelines and
fail to meet the standards of the HSPC. Patients are seen in the clinic without
evidence of patient education, counselling or monitoring of the patients LFTs. The
lack of adherence can negatively impact patient safety and further increase the
hospital’s expenditures.
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Figure 4: Current process for patents referred for Latent TB
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Figure 5: Ideal process map for referred patients to the TB clinic
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Figure 6: Current flow map for Latent TB patients reviewed in clinic
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Figure 7: Ideal process flow for Latent TB patients reviewed in the TB clinic
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3.4.2 Measure
The next phase of DMAIC is ‘measure’. Measure involves collecting data to quantify
the defined problem and permits the understanding of the severity of the problem.
3.4.2.1 Data Collection
To collect data, the hospital’s online system, PIPE and Mckesson were reviewed.
Clinic notes and medical charts were studied retrospectively and a excel
spreadsheet containing all quantiferon test performed in 2018 was requested for
additional patients. This spreadsheet was provided by another Irish hospital,
responsible for the analysis of all quantiferon blood test done in the hospital. A focus
was placed on patients seen in the Infectious diseases clinic between January 2018
and December 2018 for Latent TB. In the Excel spreadsheet provided by the second
hospital, there was a total of thirty three patients with positive quantiferon results in
2018. 78% patients were seen in the ID clinic, whilst other patients were either seen
by the Respiratory clinic or not referred to either the Infectious diseases or
Respiratory clinic. Upon the identification of these patients, the online laboratory
system PIPE was used to monitor the patients liver function tests and McKesson for
radiological imaging to rule out active TB. All these platforms were reviewed and
medical notes were requested to further extract information due to inadequate
documentation in the clinical letters. A number of data parameters were taken into
account using the HPSC guidelines (HPSC, 2010). Patient’s demographics, age,
gender, referral information, diagnostic assessment, indications for referral, clinic
data-first clinic visit, detailed consultation to risk assess the patient, treatment
adherence and the timing between referral to diagnosis to treatment.
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3.4.2.1 Data details - Demographics
Thirty three patients from the hospital had a positive QuantiFERON test in 2018 .
The age groups of these patients ranged from (n=1) 16-29, (n=13) 30-44, (n=8) 4559, (n=8) 60-74 and (n=3) >75. Out of a total of thirty three patients only twenty six
(78%) patients were reviewed in the TB clinic in 2018. 52% of patients seen were
males and 48% were females with a median age of fifty-three years.
3.4.2.2 Data parameters
The data parameters collected is displayed in appendix 2- 6. Table 2 displays the
wait times between referral to first time in clinic, wait time for screening to first clinic
visit, the referral time to diagnosis and referral time to treatment. There is no
standardised waiting time in the TB services so it was challenging to determine an
acceptable time frame. In the first row referring healthcare professionals should have
the results of the quantiferon blood test and a negative chest x-ray to refer the
patients to the TB clinic. Patient 1 was referred to the TB clinic 57 weeks after the
results of the quantiferon blood test. The length of time for referral was because the
patient did not attend clinic three times, this resulted in delayed evaluation and
treatment. Patients 3,6 & 9 were also referred to the clinic with the results of their
quantiferon. The rest of the patients however, were referred on the day the
quantiferon blood test were ordered rather than the day the blood results were
received. If data is not located for each heading it is recorded with ’-’ and is recorded
as a failure to comply with the guideline components. Data on date of quantiferon
were not located for patients 16-20 & 25.
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Table 2: Wait times in the TB services

Key: Quant= quantiferon; CXR= chest x-ray
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ASSESMENT OF BASELINE LFTS

Not assessed
46%
Assessed
54%

Figure 8: Adherence to Baseline LFTs assessment

ASSESSMENT OF RISK FACTOR FOR HEPATOXICITY
Not Assessed
27%

Assessed
73%

Figure 9: Adherence to Risk factor assessment
Figure 8 and 9 display the components of the HSPC guidelines. The guideline
recommends that risk assessment and baseline LFTs be performed for all patients
offered treatment. If evidence of assessment was not located, this was considered a
failure to meet the standard. 54% of clinicians assessed baseline LFTs and 73%
assessed for hepatotoxicity risk factors. To prevent hepatic impairment clinicians
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must ensure that standards are being met and all patients are assessed
appropriately (HSPC, 2010)
3.4.2.3 Data Anomalies
During the data collection, many anomalies were identified because of inadequate
documentation in the clinical letters or medical notes. It was difficult to identify key
dates in some patient’s journey such as date of referral, date first seen in clinic, date
of quantiferon ordering, date the quantiferon results were received. Other anomalies
included evidence of assessment for risk factors and baseline LFTs. The anomalies
have resulted in gaps. If evidence of assessment were not located, it is recorded as
failure to meet the standards of the guideline. This can be seen in table 2 above.
3.4.3 Analyse
The third phase of the DMAIC cycle requires the analysis of the data collected in the
measure phase in order to identify the root cause of the problem. Analysis helps to
identify causes that warrant further investigation and eliminate the non-value added
time and causes of waste in the process. A time analysis was performed on the data
collected in figure, the results show a variation in the screening of referred patients
for Latent TB. This resulted in increasing delays in the diagnosis and treatment of
patients. The variance in screening and the delays in diagnosis and treatment is a
result of the HSPC guidelines not being followed meticulously, this is identified as the
main cause of waste in the process. There is a need for staff education to improve
awareness and to standardise the screening and management of latent TB patients
pre assessment and in the TB clinic. The HSPC guidelines is available online but is
not readily accessible in the hospital and provides the recommendations for the
screening and management for Latent TB patients.
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3.4.3.1 Fishbone Diagram
The fishbone diagram seen in Figure 10 is a useful visualising tool invented by Dr.
Karou Ishikawa in the 1960s (Gartlehner et al., 2017). It is also known as the
Ishikawa diagram and is useful in in the ‘analyse’ phase to identify errors in a
process to identify the root causes (Kassardijan et al., 2015). For the purpose of the
QIP all factors contributing to the increasing variation in the TB service is categorised
into different areas. To better illustrate the contributing causes influencing the
outcome. The categories include Method, process, people and environment. These
categories may vary depending on the industry the fishbone diagram is being
implanted in. By viewing the diagram specific areas requiring change can be
determined.

Figure 10: Fishbone diagram
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3.4.4. Improve
The fourth phase in the DMAIC framework is the Improve phase. Improve is centred
around creating a solution for the problem. In order to find a suitable solution, a
brainstorm of various suitable methods that target the root causes of the problem is
required. The most appropriate and practical solution out of all the methods must
then be piloted, implemented and tested. Before implementing the solution an
appropriate implementation plan should be developed. On completion of the
implementation plan, data must be collected again and analysed to determine if the
process changes have improved and if the implementation is feasible.
After discussing and brainstorming with the team, a key contributing factor identified
as the root cause of the variation in the Latent TB services is the non-adherence to
the HSPC guidelines. This is because of a lack of education and awareness
amongst staff members. A decision was made to provide regular educational session
staff members during the Medical and Surgical ground rounds meeting. This is a
weekly meeting that occurs on Tuesday and Thursday attended by members of staff
and students. Interesting cases and important information within the hospital are
presented during these meeting. The session will also be used as an opportunity to
promote the TB national guidelines and educational materials will also be available
to reiterate the importance of the clinical guideline adherence. As recommended by
Kane et al., (2010); Gaston and White (2013) clinical audits on guideline adherence
will also be implemented and regular feedback will be provided. By providing
education, improving staff awareness and auditing the services regularly, the
guideline compliance will improve significantly and reduce the variation in practice.
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Following on from providing the education session, a focus was then placed on other
methods to improve the standardisation of practice. Ideas generated by the team
included developing clinical tools that summarise the HSPC TB guideline
recommendations within the hospital. For example, an algorithm as seen in figure 11
or protocol that is place strategically in clinics and on the wards. The algorithm will
also act as a reminder for healthcare professionals and summarise the guideline
recommendations. required such as past TB exposure, risk factors the patient may
have, and ensuring to check the patients baseline LFTS as well as monthly LFTs if a
treatment plan is agreed on. The algorithm will be placed across, wards and clinics in
the hospital and will be readily available for specialties that order frequent
quantiferon tests. It will also be placed on the hospital’s intranet and the hospital’s
mobile app. To further increase the awareness of Latent TB, teachings will be
provided for NCHDs during the intern teaching sessions.
In addition to the suggested ideas above, the introduction of a nominated Latent TB
champion responsible for the promotion of the QIP could improve awareness. The
Latent TB champion could also organise educational sessions, regular audits on
guideline adherence by the various specialties, and provide feedback. The Latent TB
champion will also act as a point of contact for healthcare professionals who may
have questions on the screening and the management of Latent TB patients.
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Figure 11: Proposed Latent TB Algorithm to summarise the guideline
recommendations

3.4.5. Control
The control phase is the final phase of the Lean six sigma, the purpose of this phase
is to focus on methods that can sustain the newly achieved improvements in the long
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term. To sustain the change, a control and monitoring plan must be developed. An
individual interested in QI and has knowledge on the QI models should be selected,
the involvement of all staff members involved is pivotal (Kassardjian et al., 2015).
This project is a QI project plan and so the implementation of the proposed changes
were not required. Methods describing how the improvement could be controlled will
be discussed further in the Evaluation Chapter.
3.5 Summary
To summarise the methodology chapter, Firstly, a number of approaches utilised in
quality improvement was introduced to the reader. This was then followed by the QI
models and the rationale for choosing the lean six sigma DMAIC framework was
discussed. The five phases of the DMAIC framework was then outlined in detail and
the manner in which the framework was used for the purpose of the QIP was further
discussed. The various Methods of improvement used and control were explored
and discussed in this methodology chapter and will continue to be discussed in
chapter four, Evaluation.
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Chapter 4.0 Evaluation
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4.1 Introduction
Chapter four will provide an evaluation of the proposed QI project plan this will
include an outline of the proposed outcomes of the QIP. The explanation of the
control phase will be continued and the aim of the control phase will be discussed. A
focus will also be placed on how to monitor and sustain the change.
4.2 Overview of the QI plan and Expected Outcomes
The purpose of this QI project plan is to reduce the variation in the TB service by
improving clinical guideline adherence. In order to identify the root causes of the
issue, the QI model of selected is the Lean Six Sigma model. The following QI tools
were used, a process map, Fishbone diagram and Stakeholder analysis. Through
the use of these tools a number of key information were revealed, In the ‘Measure’
phase the data collected identified variation in waiting times for certain patients.
Several patients were not screened appropriately prior to referral, patients evaluated
in the TB clinic did not receive patient education on adverse effects. The baseline
bloods for other patients were not performed as per the HSPC guidelines. The use of
the fishbone diagram and the driver diagram aided in the decision making to
increase the awareness of the TB guideline and Latent TB. The improvement on
guideline adherence will improve knowledge on the management of Latent TB and
minimise variation. Patients will be appropriately screened and managed in the TB
clinic. Specialist, referring patients will ensure they have results of the quantiferon
blood test and chest x-ray to reduce waiting times. Staff members will ensure the
performance of baseline LFTS and patient education is documented. Other
measures will also be introduced such as teaching for the NCHD and the placement
of the algorithm in Figure 11 which will provide a visualisation summary of the
guideline recommendations.
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The outcomes can be divided into short and long term goals. The short term
expected goal is to increase the awareness of Latent TB for appropriate screening
and management in the hospital. The long term goal is to increase the adherence to
the national TB guideline and employ a Latent TB champion to increase awareness
and provide staff education. The expected outcome for this QI project plan is that the
variation in the TB service will be minimised and that healthcare professionals will
standardise Latent TB screening and management if the HSPC guideline is adhered
to. According to the literature, It is expected that the implementation of the national
standard guidelines will increase patient outcomes and standardisation of care
(Wollersheim et al., 2005).

4.3 Evaluation
4.3.1 Aim of Control Phase of DMAIC
The last phase of the DMAIC model is the control phase. This phase focuses on
ensuring that he process is managed and monitored properly. This is essential if the
change is to be sustained, Ongoing monitoring by an individual is required and
should be accompanied by a response plan in case the process performance begins
to decline. It is vital to document the process and update the document as further
improvement is made so other QI team members can learn and follow the process,
this is the key for the change to succeed (Goleansixsigma, 2018). As this QI project
is a proposed QI plan, suggested changes were not implemented. Which therefore
meant that the final phase of the DMAIC model, the control phase, was not
executed. However, the methods and tools that is used in this phase will be
discussed in chapter 4.3
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4.3.2 Monitoring & Review
To assess the success of the implemented QI, data will be collected six months after
the QIP is tested. The analyse phase of the DMAIC model will be revisited to analyse
the data collected. The analysis of the data will aid in the identification of the root
causes of the issue of poor patient care. Prior to the implementation of the QIP the
analysed data revealed a lack of standardised screening and management of Latent
TB patients. Based on the findings, a plan will be developed to improve all
healthcare professionals awareness, knowledge and increase the adherence to the
HSPC guidelines. The data will then be collected after six months of providing staff
education, increasing awareness on Latent TB and Introducing the use of the
algorithm across all specialties specifically Rheumatology, Gastroenterology. The
results of the trial will then be analysed and compared to the results prior to
intervention. Information will be attained from the patients clinic letters and medical
charts if necessary to measure wait times from receiving the quantiferon results to
first clinic visit, first clinic visit to diagnosis and first clinic visit to treatment initiation.
The component of the HSPC guideline will also be measured to assess clinical
guideline adherence by all specialties. Following on from the implementation of the
QIP, an anonymous satisfaction survey will be generated for staff members and
patients to ensure satisfaction across with services. The survey will ensure patients
are satisfied with the screening and management provided, patients will also be
given a comment section to state any changes noted after the implemented QIP.
The staff survey will be available for both medical and surgical teams that order
quantiferon, the survey will be similar to the patient survey to ensure satisfaction
across the hospital and that the variation in practice is minimised. Feedback on the
quality of the staff education and awareness will be requested and additional
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comment for improving the QIP. An additional survey will be provided to the ID team
to report the changes noticed since the QI implementation both from external
specialties and the ID team. The results of the intervention will be compared to the
results of pre intervention.
4.3.3 Expected Results
The results expected with the implementation of the QIP is an improvement In the
standardisation of care in the latent TB care pathway as well as an increase in the
understanding of latent TB by staff members. It is expected that by providing more
education and creating more awareness on Latent TB. Staff members will be more
confident when dealing with these patients and will be well equipped to refer the
patients to the ID team if necessary. A rise in referrals from rheumatology,
gastroenterology, colorectal is anticipated as the majority of the patients in these
specialties are treated with biological therapy. The improvement in staff education
and awareness will also result in the minimisation of waste such as time wasting and
wasting of resources and it will also aid to further improve the standard of screening
and management provided to patients.
4.4 Dissemination Plan
The development of a dissemination plan is a vital step for the success of the QIP.
The aim of the dissemination plan is to facilitate the distribution of the QIP by
identifying the issue, creating a solution to the issue and then circulating the solution
across the organisation. A number of QI tools can be used to develop the
dissemination plan. The dissemination plan will firstly require the involvement of all
stakeholders identified in the Define phase of the DMAIC model in chapter three.
The dissemination plan will be discussed with the stakeholders in a concise manner
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using the data collected to reflect the need for the QIP. Visual aids such as the
process map, driver diagram and the fishbone diagram will aid in the visualisation of
the QI. The next step will be to discuss with the project sponsor the outcomes of the
stakeholder meetings and plan the resources required for the change. Regular
meetings will be held to allow staff members to voice their concerns or ideas and to
update staff on findings using bar charts and graphs. Once the staff education is
carried out on latent TB, education on adherence to the HSPC guidelines and the
Latent TB care pathways algorithms will be rolled out in the various specialties. A six
month pilot will be carried out to measure changes in referrals from non-Infectious
diseases or respiratory specialties. The quality of appropriate screening prior to
referral will be measured and adherence to the HSPC guidelines will also be
reviewed. The time for each step in the patient pathway to be completed will also be
assessed. The data collected from the pilot will be compared against the data
collected prior to intervention and the results will be discussed with staff members.
Going forward, the results from the pilot data will act as the new baseline for the
standard of care expected in the care pathway. Continuous education and
awareness or Latent TB and adherence to the HSPC guidelines should be provided
to all staff members to sustain the standard.

4.5 Summary
In summary this chapter provides an overview of the short term goals and long term
outcomes, the chapter also provides a brief explanation of the methods used to
monitor, review and sustain the QIP. The control phase of the DMAIC model was
discussed in greater detail. The expected results post implementation of the QIP was
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discussed and a brief overview of the dissemination plan was provided. The next
chapter, chapter 5 describes the conclusions formed from the QIP and the learning
outcomes from carrying out the QIP.
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Chapter 5.0 Discussion & Conclusion
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5.1 Introduction
The final chapter of the dissertation discusses the expected impact of the QI on the
identified stakeholders and the ID specialty in section 5.2. The strengths and
limitations of the project are discussed in section 5.3 and 5.4, respectively. Following
this, recommendations for future projects will be discussed in section 5.5 to improve
guideline adherence and reduce variation in practice. The learning points from
quality improvement will be outlined in section 5.6. The chapter will conclude with a
summary and a conclusion of the project.
5.2 Project Impact
This section will discuss the expected impact of undertaking the QIP as well as the
impact on the identified stakeholders and the Infectious diseases specialty. As
previously mentioned the proposed QIP is only a quality improvement plan thus far
the QIP is yet to be implemented. The project impact will only be discussed in this
chapter. The impact of the project is to improve adherence with the national
guideline and minimise the variations in the TB clinic. To successful achieve this staff
education and increasing staff awareness will be provided, a concise algorithm that
summarises the HSPC guidelines will be introduced to the specialties in the hospital
to further heighten adherence. The implementation of the QIP will further increase
appropriate screening of patients referral to the TB clinic. The QIP aims to have a
positive impact on patients by improving patient satisfaction, safety and quality of
care; Staff members by reducing inappropriate referrals and time wasting; the use of
resources by reducing inappropriate diagnostic investigations; reducing inappropriate
clinic referrals and reducing clinical hours and the cost of treating active TB and
multidrug resistant TB.
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5.2.1 Stakeholders and Practice
The stakeholders identified in chapter three are key participants in the QIP and it is
essential to ensure that the QI is in their best interest to encourage a greater uptake
and commitment from staff. The implementation of the QIP is expected to have a
positive impact on the stakeholders and hopefully result in the future growth of the
project. The ID consultants and registrars will have more appropriate referrals to the
clinic and potential patients that are eligible for treatment. By carrying out the
intervention, a positive impact is expected in the different specialties, the
standardisation of care will be improved with regular audits of services. Other
specialties such as rheumatology or Gastroenterology will be more confident in
referring patients as they will be well equipped to screen appropriately and discern
between patients that need to be referred. They will also be confident enough to
follow the guideline to manage a noncomplex Latent TB case in the absence of a
specialist.

The main stakeholder of the QI project are the patients. They are the reason for the
change, it is evident that by carrying out the QI initiative the adherence to the
national TB guideline will improve and the quality of care will be heightened. The
introduction of the algorithm will aid other specialities to comply with the guideline
and provide standardise screening and management in the hospital. In addition the
guideline ensures that patients are investigated appropriately and results are
documented in the clinic letters and medical chart. Performing out these key steps
will reduce waste during the first clinic visit, meaning the consultant can diagnose
and begin treatment in the first clinic visit. This will further prevent delays in
treatment initiation and the reactivation of active TB.
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A positive impact on the practice is expected if the project is implemented, by
implementing the QIP the cost of running the clinic, investigating and treating
potential active TB patients is prevented. As, screening and management is
standardised because of guideline adherence. This further limits the amount of
possible admissions of active TB patients and the usage of hospital resources. The
standard and quality of care will also improve with the introduction of the QIP as
patients will be seen on time, unnecessary referrals to the ID clinic will be prevented
thus permitting more time for eligible patients. The practice of healthcare
professionals in the hospital will also reflect the implemented change. The staff
education will amplify the health care professionals’ knowledge and awareness on
Latent TB patients and further increases their confidence to practice thus adding to
patient safety and quality of care delivered.
5.3 Strengths of the Project
There are a number of strengths noted during the QIP, the main strength of the
project is the immense support and engagement received from the project sponsor,
Infectious diseases registrars, Clinical nurse specialist and other stakeholders
involved in the process. The collaborative input from the team resulted in the root
problem of the Issue being identified quickly, methods of intervention were
developed quickly and discussed. Another strength was the usefulness of the QI
tools especially the DMAIC model, The model provided a structure that was easy to
follow in order to carry out the QIP and therefore made the process easier. The
DMAIC model also aided in the identification of essential data, thus the data
collected was easily measurable and revealed the need for a QI intervention. An
additional strength of this project is the cost effectiveness of the QIP. As the
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implementation of the project implementation requires no additional cost furthermore,
the screening and treating of patients per the HSPC guidelines prevents
inappropriate investigations and treatments. Lastly, the preventative treatment of
patients by adhering to the HSPC guidelines minimises active TB progression and
may eliminate the additional cost of investigating and treating active TB in the
hospital.

5.4 Limitations of the Project
One of the limitation associated with this project is the role of the writer, As a student
designated to the ID specialty for only three weeks prior to the initiation of the QIP. It
was not possible to directly observe the clinician and patient to assess the level of
adherence to the guidelines. Inconclusive documentation of the clinical visits or
inpatient stay resulted impacted the data parameters and thus resulted in the
exclusion of some data. Not all patient referral letters or clinical visits were located in
the medical chart or on the hospital’s online system. This may have been because of
a technical fault or the visit not dictated in time to be written up. It was also difficult to
determine if healthcare professionals were adhering to the HSPC guidelines during
clinic visits as no documentation of patient education or LFTS were located on PIPE
or in clinic letter. The restrictions placed on some medical charts by other
consultants limited the information collected on unreferred patients with positive
quantiferon results. As the data was inaccessible, unreferred patients were not
investigated further.
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5.5 Recommendations
The HSPC and WHO guidelines recommends that all high risk patients should be
screened and treated for Latent TB. Based on the data collected for the QIPP it is
difficult to determine If all clinicians are adhering to the guidelines but it is very clear
that there is no standardisation of care for Latent TB patients. The implementation of
the QIP could change improve the quality of care being provided and permit a
standardised approach to the management of these patients. The education of staff
members is essential in order to improve the patients pathway and the increase in
awareness results in an earlier identification of high risk patients and treatment can
be initiated rapidly.
5.6 Learning about Quality Improvement
The development of this QIP was my first exposure to quality improvement in
healthcare. Through this QIP I developed an insight and interest in acquiring change
to improve current practices. The QIP taught me the importance of communication,
planning, teamwork, support and engagement to achieve desired short term and
long term goals. I was also able to appreciate the importance of the standard of care
provided to patients by clinicians and analysing current practices both in the clinics
and on the wards. However, for a QI to be successful, it is essential that the selected
framework is well suited for the QIP. It is also pertinent that the individual and the
team understands the chosen framework. Improvement is a process and can only be
acquired over time by making small changes using cyclical models such as the IHI
PDSA cycle. For change to occur, it is essential to plan, study the project data,
studying and test the project over and over. To sustain the change a framework
model such as the DMAIC model was used, within the DMAIC models tools such as
stakeholder analysis, driver diagram, process flow maps and fishbone diagram aided
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in the narrowing down of the root cause of the issue. I am grateful for this QIP
opportunity, as I feel I am well equipped to carry out future QI initiatives in the future.
5.7 Summary and Conclusion
It is important to manage key resources efficiently and eliminate activities that do not
add value to the patient. Identifying the root cause of the problem is essential to
understand the variation in the Latent Tb service. Many factors contributed to the
issue, including a lack of awareness of latent TB, the use of multiple guidelines in the
hospital. The non- adherence to the national clinical guidelines was also an identified
contributor to the issue. Latent TB is a non-reportable disease and cases can be
viewed as insignificant in comparison to active TB. Therefore clinicians are unwilling
to screen or treat the patients as they are asymptomatic and non-infectious. In the
Latent TB clinic majority of patients are referred to as high risk patients that require
Biologic therapy, these patients have an increased risk of TB reactivation. This is the
first time the clinic has been audited, the use of the lean six sigma DMAIC model
identified a number of factors contributing to the increased variation in the TB
services. Upon meeting with the QI stakeholders, strategic ideas were discussed to
improve the adherence to national guidelines and reducing practice variation.
Solutions discussed included providing staff education and supplying educational
materials to increase staff awareness on latent TB. Introducing a Latent TB
champion to promote awareness regarding latent TB and audit compliance with
national guideline. The QIP outlines the process involved in improving the service by
reducing waste and minimising non-value added steps and resources.
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