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Abstract: Clinical audit is a method to assess the quality of healthcare services based on whether
standards are met or not met. This approach is limited because it fails to recognize how decisions
that take place over time and the natural progression of disease has an impact on what happens to
patients and the care they receive. The aim of this paper is to introduce the concept of care pathway
and explain how care pathways can be audited to better understand care. The care pathway is
defined by clinically relevant events that take place within one or more healthcare institutions. The
process begins with defining an ideal care pathway which is created by considering local expertise
and guidelines. It is then possible to audit against the extent to which this ideal care pathway is
achieved. This care pathway audit can enable identification of patterns in real-world care which can
help with the of design interventions to help shift patients from the less to more desirable pathways.
We conclude that through the process of the care pathway audit cycle, it is possible to learn about
real-world activities, better utilize resources, promote safer care, improve quality of care, and help
develop more effective interventions.
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1. Introduction
Clinical governance is the system through which the National Health Service organisations are accountable for continuously improving quality of their services and safeguarding
high standards of care by creating an environment in which clinical excellence will flourish [1]. One of the seven pillars of clinical governance is clinical audit [2]. Clinical audit is
defined as a quality improvement process that seeks to improve patient care and outcomes
through systematic review against explicit criteria and implementation of change [3]. The
audit cycle contains five stages, namely, preparing for audit, selecting criteria, measuring
performance level, making improvements, and sustaining improvement [4].
An essential part of auditing is defining standards, which is a statement, reached
through consensus, that clearly identifies the desired outcome that should be both measurable and achievable [5]. While it is possible to carry out a clinical audit on multiple
standards related to the care of a patient with a particular condition, the real-world activities of a patient are complex, and the measuring of multiple individual standards fails
to recognise how decisions together with natural progression of disease has an impact on
the overall quality of care. The pathway is important as events do not happen in isolation
and the pathway approach considers how initial upstream decision making and events
may have significant downstream consequences. The general expectation is that not only
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2. Patient Pathways
2. Patient Pathways
Patient and clinician input into patient and care pathways along the natural pro
Patient and clinician input into patient and care pathways along the natural progression of disease is outlined in Figure 1. Starting with good health, at some point there
sion of disease is outlined in Figure 1. Starting with good health, at some point there is the
onset of illness. The disease will progress until the point where the patient decides to
onset of illness. The disease will progress until the point where the patient decides to seek
medical attention. The decision to pursue help is influenced by many factors inclu
medical attention. The decision to pursue help is influenced by many factors including
the priorities of the patients, severity of the symptoms, and the factors that influence
the priorities of the patients, severity of the symptoms, and the factors that influence care
access including the need to pay for care and the patient’s personal knowledge a
access including the need to pay for care and the patient’s personal knowledge about health
health and available services. The priorities of the patient may influence decision m
and available services. The priorities of the patient may influence decision making because
because patients may ignore their symptoms and not seek professional advice be
patients may ignore their symptoms and not seek professional advice because they must
they must work, they have care responsibilities, or they have other engagements or
work, they have care responsibilities, or they have other engagements or activities. The
ities. The patient may decide at a particular time point to seek help from a profess
patient may decide at a particular time point to seek help from a professional, and there is
and there is the further decision making regarding who they decide to seek assis
the further decision making regarding who they decide to seek assistance from. It could be
from. It could be a pharmacist, general practitioner/family doctor, other community
a pharmacist, general practitioner/family doctor, other community practitioner, specialist
titioner, specialist in outpatient settings, or physicians or nurses in the emergency de
in outpatient settings, or physicians or nurses in the emergency department. They will
ment. They will then be clinically evaluated, and decisions will be made by the clini
then be clinically evaluated, and decisions will be made by the clinicians involved, and
involved, and the advice/treatment suggested may or may not be followed; moreove
the advice/treatment suggested may or may not be followed; moreover, the condition
condition may stay the same or progress before an eventual outcome. The clinician
may stay the same or progress before an eventual outcome. The clinician decision making
sion making refers to the organisation of tests and investigations, referrals to other
refers to the organisation of tests and investigations, referrals to other specialists, and any
cialists, and any management they instigate. Real-world possibilities need to be co
management they instigate. Real-world possibilities need to be considered, such as the
ered, such as the experience and expertise of the practitioner, as misdiagnosis and
experience and expertise of the practitioner, as misdiagnosis and delay to correct diagnosis
to correct diagnosis are everyday realities.
are everyday realities.

Figure 1. The natural
disease
Figure
1. Theprogression.
natural disease progression.

For example, misdiagnosis has been identified to be frequent in conditions such as
For example, misdiagnosis has been identified to be frequent in conditions su
acute myocardial infarction [6], heart failure [7], aortic dissection [8], and pulmonary
acute myocardial infarction [6], heart failure [7], aortic dissection [8], and pulmonary
embolism [9]. Moreover, there may be limited resources or services in the area where the
bolism [9]. Moreover, there may be limited resources or services in the area wher
patient lives as there may be discrepancy in ease of access to healthcare depending on
patient lives as there may be discrepancy in ease of access to healthcare dependin
whether the area is urban or rural. Another important factor is the ability of the patient
whether the area is urban or rural. Another important factor is the ability of the patie
to pay for healthcare which can impact healthcare-seeking behaviour in countries where
pay for healthcare which can impact healthcare-seeking behaviour in countries w
healthcare is not free.
healthcare is not free.
It becomes apparent that three key factors exist in the model which influences overall
It becomes apparent that three key factors exist in the model which influences ov
outcomes, namely, patient decision making, clinician decision making, and natural disease
outcomes, namely, patient decision making, clinician decision making, and natura
progression/response to treatment. Considering these factors, two pathways emerge,
ease progression/response to treatment. Considering these factors, two pathways em
wherein pathways are defined by relevant events that take place over time that influence
the desired outcome. The two pathways are shown in Figure 2. The first pathway is the
patient pathway. This considers the initial patient decision making prior to healthcare
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events.Third,
Third,the
thepaths
pathshave
have
different resource utilisation and associated cost. Fourth, pathways provide knowledge
different resource utilisation and associated cost. Fourth, pathways provide knowledge
about real-world activities, and exploring the possibilities may enable understanding of
about real-world activities, and exploring the possibilities may enable understanding of
paths which are less apparent but may be of significance. Moreover, it is possible that
paths which are less apparent but may be of significance. Moreover, it is possible that it
it may be perceived that there is a significant problem associated with a path that is unmay be perceived that there is a significant problem associated with a path that is undedesirable, but the real-world data may show that this theoretical problem is infrequent.
sirable, but the real-world data may show that this theoretical problem is infrequent. FiFinally, the knowledge of the paths may guide interventions which may help shift patients
nally, the knowledge of the paths may guide interventions which may help shift patients
from less favourable to more favourable pathways. This is particularly important if we
from less favourable to more favourable pathways. This is particularly important if we
are to reduce any missed opportunities for better care or more evidence-based practices.
are to reduce any missed opportunities for better care or more evidence-based practices.
Indeed, the need for integrated or holistic approaches to managing many long-term chronic
Indeed, the need for integrated or holistic approaches to managing many long-term
conditions has necessitated the need for multidisciplinary team involvement in patient care
chronic conditions has necessitated the need for multidisciplinary team involvement in
pathways [10–12].
patient
[10–12].
Takecare
thepathways
example of
atrial fibrillation, which is the commonest heart rhythm disorder
where the management has moved towards appropriate characterisation [13], followed by
holistic management addressing avoidance of stroke, patient-centred symptom-directed
decisions on rate or rhythm control, and comorbidity and risk factor optimisation [14].
Such an approach has been associated with improved clinical outcomes [15] and is therefore recommended in guidelines [16]. Overall, understanding the paths for patients and
care for patients enables exploration of potential missed opportunities to improve the
patient experience.
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patients within an institution is useful to understand the heterogeneity in patients, care,
and outcomes for patients that present with a particular condition. Heterogeneity in patients refers to differences in demographics, comorbid illness, and disease severity at
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investigations and treatments for different patients. This also includes patient decision
making such as the decision not to have treatment. Heterogeneity in outcomes refers to
what possible outcomes might take place such as survival, complications, or death. This
has implications in health service design, clinical management algorithm development,
knowledge regarding the average and variation in resource use, and the cost of manage5 of 12
ment for specific health conditions.
5. Auditing of Care Pathways
5. Auditing of Care Pathways
Considering the model created by the patient pathway review where there is an ideal
Considering the model created by the patient pathway review where there is an ideal
pathway, it is possible to define an ideal care pathway that can be audited against. In the
pathway, it is possible to define an ideal care pathway that can be audited against. In
generic ideal patient pathway, there is an onset of disease, the patient’s decision to seek
the generic ideal patient pathway, there is an onset of disease, the patient’s decision to
professional healthcare advice, diagnosis, management, and response. The ideal care
seek professional healthcare advice, diagnosis, management, and response. The ideal care
pathways would be that the patient presents for help with a condition to an institution,
pathways would be that the patient presents for help with a condition to an institution, the
the diagnosis is made, investigations are performed, treatment is started, and the patient
diagnosis is made, investigations are performed, treatment is started, and the patient has
has an outcome (Figure 4).
an outcome (Figure 4).

Figure 4.
The ideal
ideal care
care pathway.
pathway.
Figure
4. The

While it appears straightforward, the significance of the pathway may be best illusWhile it appears straightforward, the significance of the pathway may be best illustrated in an example. Consider the example of a patient presenting with chest pain with a
trated in an example. Consider the example of a patient presenting with chest pain with a
diagnosis of NSTEMI. The best source of information to define the ideal care pathway in
diagnosis of NSTEMI. The best source of information to define the ideal care pathway in
NSTEMI would be clinical guidelines such as the American Heart Association/American
NSTEMI would be clinical guidelines such as the American Heart Association/American
College of Cardiology guidelines [21], European Society of Cardiology guidelines [22],
College of Cardiology guidelines [21], European Society of Cardiology guidelines [22],
and the National Institute for Clinical Excellence guidelines in the United Kingdom [23].
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uting to the failure to achieve multiple standards. Third, considering the care pathways
This can help determine the resource use and average cost in relation to overall outcome
and standard achievement for individual patients. This information would be helpful for
service design, care algorithm development, and the creation of other interventions.
The data collection and analysis in the audit aims to determine what care pathways
exist, and this is a data-driven approach. Patterns can be observed based on the frequency
of variables collected and how these variables may or may not be associated with other
variables. An example of the association between variables is the case where a patient
undergoes an operation which carries a risk of a complication. If the patient does not
have the operation, they will not have the complication, so the complication is associated

Healthcare 2022, 10, 1798

6 of 12

with the procedure. This is important as every decision made in the care of a patient can
have consequences as investigation and treatment may carry risks of adverse events and
have downstream consequences including delay to optimal diagnostic test and effective
treatment. The variables collected depend on the exact area where the auditing is taking
place, but they may include the healthcare professionals who cared for the patient, decisions
made regarding investigations and management, and patient and healthcare outcomes. It
is important that not only a variable is collected but also the sequence in which it occurred
over time. This is relevant with the growth of research which analyses databases, as some
databases may lack the granular detail in data that enables these types of evaluations. The
data collected can then be used to determine sequences of clinically relevant care-related
events and outcomes for a patient, and when multiple patient journeys are analysed in a
similar way, the care pathways can be determined. This information regarding what care
paths patients may take can be used by relevant stakeholders to determine what is more
desirable, acceptable, and undesirable in the benchmarking process. In addition, it can
help to determine if practice needs to change because a problem is significant but also it
provides detailed knowledge that can be helpful in the intervention development process
which may aim to shift patients from less to more desirable care pathways.
6. The Care Pathway Audit Cycle
The basic steps of an audit cycle include identifying a problem, defining the standards
or criteria, collecting data, analysis, implementation of change, and re-auditing [24]. Rather
than having standards or criteria, the audit can be carried out against the ideal care pathway. The ideal care pathway should be based on local expertise together with guidelines.
This is important as it is not always possible that guideline endorsing management are
implemented in all places such as rural areas where resources may be scarce. In this new
model (Figure 5), the starting point is defining the ideal care pathway to audit against,
audit the extent to which the ideal pathway is achieved, determining the extent to which
non-ideal pathways occur, and defining what might be the cause of non-ideal pathways
Healthcare 2022, 10, x FOR PEER REVIEW
7 of 12
and implementation of an intervention to move patients to the ideal pathway. The auditing
involves all the steps of data collection and analysis.

Figure 5. The care pathway audit cycle.
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A proposed framework of steps to carry out a care pathway audit is shown in Table S1.
A proposed
framework ofinsteps
to carry out
care
pathway
audit is shown
in Table
The key
areas of consideration
this framework
area as
follows:
(1) designing
the evaluation
S1. The key areas of consideration in this framework are as follows: (1) designing the evaluation and pilot evaluation, (2) seeking approval, (3) conducting the care pathway audit
and interpretation of the findings, (4) dissemination of findings, and (5) considering intervention and re-auditing.
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and pilot evaluation, (2) seeking approval, (3) conducting the care pathway audit and
interpretation of the findings, (4) dissemination of findings, and (5) considering intervention
and re-auditing.
An important consideration is determining what the non-ideal pathways are and how
frequently they occur. In the example of NSTEMI, cardiologists may have ideas as to why
patients do not meet the ideal care pathway, but they may not actually know what happens
in real-world settings. Suppose the interest is in reducing paths where there are delays
to identification and treatment which contribute to prolonged hospital stay. While most
cardiologists who review a patient with chest pain would do the simple tests to exclude
acute myocardial infarction, not all patients present with chest pain and not all clinicians
will think the same way about chest pain. Many professionals may be involved in the care
of patients who present acutely to hospital such as nurse practitioners carrying out triage
of patients, emergency department doctors, and acute medical physicians. It is possible
that these professionals may make the wrong diagnosis, as acute myocardial infarction
may be mistaken for nonspecific chest pain, gastrointestinal disease, musculoskeletal pain,
and arrhythmias [6]. Furthermore, acute myocardial infarction may present without chest
pain [25], and some cases may be challenging to diagnose early as the patient has atypical
symptoms. The extent to which this occurs is specific to the local healthcare setting, and
it may be that this is a problem in one centre but not another. The care pathway audit
is necessary because data are needed to determine if there is indeed a problem with the
frequency of patients who go through a non-ideal pathway. A key consideration is data that
need to be collected to understand what occurs in real practices as it is possible that there
may be unforeseen reasons for certain paths to take place which are only found through
data collection.
Once the non-ideal care pathways are defined, the next important consideration
is the reasons why they occur. This is complex and may involve the consideration of
different perspectives including the patient, clinician, health service, and society and is
best substantiated with data which can be collected during the auditing process. In the
example of the NSTEMI, it is possible that the patient was on target to achieve the ideal
pathway having had the diagnosis, monitoring, medical therapy, and revascularisation
treatment but had to stay in hospital for beyond 5 days because they had to wait for an
inpatient echocardiogram which took several days to arrange. This is important because
the cause of the deviation from the ideal pathway is a result of the need to wait for the
inpatient echocardiogram, which is different from a patient who had to stay beyond 5 days
because they had to wait for a coronary angiogram because they were admitted at a time
when there were many patients who required emergency treatment.
7. Discussion
This report introduces the concept of the care pathway and explains how care pathways can be audited to better understand care. This method is an alternative to the
traditional clinical audit which evaluates the extent to which standards are met. The care
pathway approach places individual audited events within a framework of events over
time where upstream events can have downstream consequences. In addition, taking a
real-world data-driven care pathway approach enables defining the non-ideal pathways
that take place that may have not been recognised by researchers. By determining both
what non-ideal pathways occur and how frequently they occur can help determine if there
is a potential opportunity for care to be improved. The information determined from the
care pathway audit can be utilised to justify the investment of resources or changes in care
practices to enable interventions to optimise the quality of care delivered, promote safer
practices, reduce unwanted variations in services, and reduce unnecessary costs.
The care pathway audit has the advantage that the information has use in the setting
where data are collected. Healthcare is different depending on whether care takes place
in the community or hospital settings, in urban or rural areas, and in private compared
to publicly funded healthcare systems. As resources are limited, health services are set
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up by one or a group of individuals to meet the healthcare requirements of the area. The
reality is that timely access to investigation and treatment is not available at all centres.
Therefore, the ideal pathway may differ depending on the setting. For example, in a rural
setting, the goal may not be to have patients who are identified to have acute ST-elevation
myocardial infarction to receive primary PCI but to receive timely fibrinolytic therapy. The
goal may also be for patients to be rapidly identified and transferred to another unit which
is capable of primary PCI within a certain timeframe. Even in two rural centres, there may
be physical geographical differences which influence time to definitive treatment together
with issues related to transport methods, whether by plane, helicopter, or by ambulance. By
defining the care pathways, one can better understand the extent to which locally expected
care occurs or does not occur. If a problem is found with a high prevalence of undesirable
pathways for patients, it is possible to intervene to try to shift patients to more favourable
care pathways.
A basic premise in setting up a health service is that those who deliver care should
be aware of what care they aim to deliver. This is particularly important for healthcare
service managers who employ staff and define care protocols and management guidelines.
By considering different stakeholders who are involved in the process, it should therefore
be possible to define what objectives there are that should be achieved over the course of
time in an ideal care pathway.
The approach of collecting data to define pathways for patients from real-world
settings generate high-quality data because there is less proneness to assumptions. For
most data collection, the decision on what to collect is based on one or more expert opinions
or with reference to the literature. In the case of the care pathway, audit data are collected
for multiple patients, and the process is data driven, which enables discovery or capture of
unsuspected pathways. The data-driven data collection can be partially supplemented by
considering what is known in the area in terms of existing research and published literature
in terms of variables to collect. This is important as a key principle is that if the data are
not collected, their significance in affecting associations with other variables and outcomes
will never be determined. Because discharge letters are more concise, they are often chosen
to as a source of data rather than notes, and there may be assumptions made about the
quality of the data. It is often assumed that the material available in discharge letters is
satisfactory, but there is no guarantee that important information that is present in the
patient medical records is not omitted. For example, a discharge letter may state that a
patient came to hospital for NSTEMI and heart failure and received medical treatment
and coronary revascularisation before being discharged 10 days later. All the facts in the
discharge letter may be correct, but the letter may fail to say that the patient was admitted
and initially treated for a chest infection and sepsis because they had shortness of breath
and chest pain. However, when fluid was administered, they went into acute pulmonary
oedema and their prolonged length of stay was because the initial diagnosis was not correct,
and a period was needed to provide diuresis before the patient could safely lie flat for their
coronary angiogram and percutaneous coronary intervention.
The care pathway audit has two primary goals. The first goal is to define to what extent
real-world practices reflect what is expected. The second goal is to define why the non-ideal
pathways occur. The second goal requires a degree of flexibility in the data collection as
these paths may not be foreseen in the initial planning of the study. Furthermore, there may
need to be a consideration of capturing data regarding factors that may explain why these
undesirable pathways may occur. This consideration of factors that may influence deviation
from the ideal pathway is important because missed opportunities to have more desirable
care pathways may be classified as avoidable or unavoidable. For instance, there could be a
patient that refuses treatment that is offered. In example of NSTEMI, a patient has a right to
decline the invasive procedures. This would be an unavoidable missed opportunity if the
decision that was made by the patient was an informed decision where the risk and benefits
of the procedure was explained, and the patient freely made the decision not to have this
management. However, if information was presented to them in a way that made them
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feel that the procedure was at greater risk of harm then benefit, then it would be a missed
opportunity, especially if there were downstream consequences such as readmission for
heart failure.
One of the tenants of the patient pathway review is that events do not occur without
a reason. Therefore, a systematic approach of considering different perspectives of those
involved in the pathway process can help to understand the context within which observed
events occur. These perspectives include the patient, clinician, healthcare service, and
society’s perspective. The major difference between the patient and the care pathways
is that the patient pathway is centred on the patient and what happens to them in terms
of decision making regarding their health as they transition to the care of one or more
professionals in the community or hospital settings. The care pathway, on the other hand,
may be focused on the interactions of a patient within one or more institutions. Therefore,
the healthcare providers and their policies for clinical practice plays a more significant role
in influencing the care pathway. The types of interventions that can be implemented in
the care pathway are easier as they only need to be performed within the environment
of the institution. An example of such an intervention would be the development and
implementation of a hospital-based rapid access chest pain clinic service [26]. Patient
satisfaction and quality of life are important factors to be considered when evaluating
the effectiveness of healthcare. While the concept of auditing practice is centred around
determining if standards are met or not met, the perspectives of the patients should be
acknowledged. In auditing clinical pathways, one can determine the extent to which
the clinician determined ideal pathway is met but the defined pathways in this process
can also be evaluated from the patient perspective in terms of favourable compared to
less favourable pathways. There are interests regarding the ideal pathway of care that
healthcare services and patients share such as the need to minimise delay to care; minimise
misdiagnosis; and striving for pathways which promote the best outcome in terms of
patient survival, lower morbidity, and better quality of life. However, in public healthcare
systems where there are no additional charges to patients associated with the care delivered,
the services may also be interested in reducing cost and minimising unnecessary use of
resources compared to the perspective of the patient. In fee-for-service healthcare systems,
it is also possible that additional testing may take place that is not necessary as this may
generate profit which may not be of interest to patients who must pay for care. There may be
further differences in opinion of patients regarding satisfaction depending on how services
are set up. For example, patient management can be led by a general physician, a specialist
nurse, or a specialist consultant, and there may be variation in a patient’s perception
about care quality. There may be additional differences in ongoing care for patients once
discharged from services, and this depends on the local availability of follow-up care
which can affect quality of life, particularly with availability of services such as community
rehabilitation. Therefore, it is important that the audited pathways be considered in terms
of different stakeholders including the patient as well as the healthcare service.
Determining the care pathways that patients undergo can be useful in benchmarking.
Clinical benchmarking is the systematic process in which current practice and care are
compared to, and amended to attain, best practice and care [27]. Central in this process is
having a clear understanding of real-world care and the inherent heterogeneity in terms of
the patient journey despite guidelines on best practices. By defining what the ideal care is
based on service providers and their locally available resources, one can then determine
the extent to which this is achieved or not achieved. This can be conducted in a standard
clinical audit. However, to appreciate how upstream events can have major downstream
consequences, together with what types of paths, some of which may be unforeseen, may
occur, the pathway concept was developed. The amalgamation of the pathway concept and
auditing has not been conducted before and combining both ideas enable further insight
into patterns that yield desirable care and patterns that ultimately yield care that results
in poor outcomes. Judgements can further be made by stakeholders regarding whether
there were missed opportunities for better care or whether what happened to patients was
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avoidable or not avoidable. This will enable better decision making in terms of changes
to practice as there is additional information not only about the extent to which audited
standards are achieved but also what causes both the desired and less desirable outcomes,
which is useful information in the design of care quality improvement interventions.
It is important to recognise that clinical governance is not the only system for quality
improvement, as most countries such as the United States and Australia have agencies
or commissions which help oversee these processes [28,29]. Nevertheless, there may be
similarities in the practical approaches of healthcare quality improvement that are shared
with the clinical auditing process that is defined within clinical governance such as the
need for data collection and analysis to understand care to determine if improvements
need to be made.
There are additional challenges associated with data collection for care pathways
compared to other observational research methods. The findings in a care pathway review
are partly data driven as opposed to evaluations where the collected is entirely pre-defined
prior to data collection. This process of acquiring data and attempting to understand why
the data was as it was found requires some skill and basic knowledge of the area by the
data collector. It may also be more resource intensive and time consuming to review patient
or hospital records to find out what occurs from a care perspective to patients as opposed
to simply collating the information that is present on discharge summaries. The main
limitation of the care pathway is that it is retrospective and relies on the quality of written
records. High-quality data and routinely collected data may not be sufficient to conduct
this type of pathway audit. For example, hospital discharge summaries will describe what
diagnoses and tests were performed during a patient’s inpatient stay. However, there may
not be sufficient detail to explain how these events took place over time. For example, a
patient discharge summary may say they had three diagnoses acute myocardial infarction,
ischemic stroke, and gastrointestinal bleeding and they may have undergone percutaneous
coronary intervention. While the stenting is likely to have taken place after the acute
myocardial infarction, it may not be known as to whether the gastrointestinal bleeding took
place before or after the acute myocardial infarction and before or after the stroke. Similarly,
we do not know if the stroke occurred before or after the acute myocardial infarction.
This is important as the stroke may be a complication of the coronary stenting procedure
and the gastrointestinal bleeding a consequence antithrombotic medication used in the
management of both acute myocardial infarction and stroke. Another key limitation is that
the approach does not have the perspective of the patient, as this type of evaluation will
require consent for the patient to take part in the evaluation and provide their reasoning
for their decision making. Moreover, this area of work is that the literature is largely
dominated by work from cardiology, and the only study outside of cardiology has been on
COVID-19 [20]. More literature is needed from the non-cardiology perspectives on care
and patient pathways. In addition, there are potential challenges in that defining pathways
may not always enable clear benchmarking for practice and performance as there may be
different perspectives depending on the stakeholders. It can further be challenging in some
cases to directly correlate observed care pathways and actual clinical governance.
8. Conclusions
In conclusion, we describe the concept of the care pathway, which is a sequence of
clinically relevant events that take place within one or more healthcare providers. Considering care pathways is important as it can be audited against a pre-defined locally specific
ideal care pathway for a particular condition. This is important as it can help define the
extent to which ideal care is delivered and if there are any care pathways that patients
undergo which are undesirable. By understanding whether there is a problem with these
undesirable pathways, together with possible reasons for them, it is possible to design
interventions that can help shift patients from the less desirable to more desirable pathways.
Through this process of the care pathway audit cycle, it is possible to learn about real-world
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activities, better utilise resources, promote safer care, improve quality of care, and help
develop more effective interventions.
Supplementary Materials: The following supporting information can be downloaded at https:
//www.mdpi.com/article/10.3390/healthcare10091798/s1, Table S1: Proposed framework of steps
to carry out a care pathway audit.
Author Contributions: Conceptualisation, C.S.K.; writing—original draft preparation, C.S.K.;
writing—review and editing, D.W., T.P., P.K.M. and G.Y.H.L. All authors have read and agreed to
the published version of the manuscript.
Funding: This research received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.
Data Availability Statement: Not applicable.
Conflicts of Interest: The authors declare no conflict of interest.

References
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

11.
12.
13.

14.
15.

16.

17.
18.

19.

Department of Health. Clinical Governance. Available online: https://webarchive.nationalarchives.gov.uk/ukgwa/+/www.dh.
gov.uk/en/Publichealth/Patientsafety/Clinicalgovernance/index.htm (accessed on 15 September 2022).
Patel, K.; Jenkyn, I. An introduction to clinical governance in dentistry. Br. Dent. J. 2021, 230, 539–543. [CrossRef] [PubMed]
National Institute for Clinical Excellence. Principles for Best Practice in Clinical Audit; Radcliffe Medical Press: Abingdon, UK, 2002.
Benjamin, A. Audit: How to do it in practice. BMJ 2008, 336, 1241–1245. [CrossRef] [PubMed]
Macfarlane, A.J.R. What is clinical governance. BJA Educ. 2019, 19, 174–175. [CrossRef]
Kwok, C.S.; Bennett, S.; Azam, Z.; Welsh, V.; Potluri, R.; Loke, Y.K.; Mallen, C.D. Misdiagnosis of acute myocardial infarction:
A systematic review of the literature. Crit. Pathw. Cardiol. 2021, 20, 155–162. [CrossRef]
Wong, C.W.; Tafuro, J.; Azam, Z.; Satchithananda, D.; Duckett, S.; Barker, D.; Patwala, A.; Ahmed, F.Z.; Mallen, C.; Kwok, C.S.
Misdiagnosis of heart failure: A systematic review of the literature. J. Card. Fail. 2021, 27, 925–933. [CrossRef]
Lovatt, S.; Wong, C.W.; Schwarz, K.; Borovac, J.A.; Lo, T.; Gunning, M.; Phan, T.; Patwala, A.; Barker, D.; Mallen, C.D.; et al.
Misdiagnosis of aortic dissection: A systematic review of the literature. Am. J. Emerg. Med. 2022, 53, 16–22. [CrossRef]
Kwok, C.S.; Wong, C.W.; Lovatt, S.; Myint, P.K.; Loke, Y.K. Misdiagnosis of pulmonary embolism and missed pulmonary
embolism: A systematic review of the literature. Health Sci. Rev. 2022, 3, 100022. [CrossRef]
Lip, G.Y.H.; Lane, D.A.; Lenarczyk, R.; Boriani, G.; Doehner, W.; Benjamin, L.A.; Fisher, M.; Lowe, D.; Sacco, R.L.; Schnabel, R.;
et al. Integrated care for optimizing the management of stroke and associated heart disease: A position paper of the European
Society of Cardiology Council on Stroke. Eur. Heart J. 2022, 43, 2442–2460. [CrossRef]
Field, M.; Kuduvalli, M.; Torella, F.; McKay, V.; Khalatbari, A.; Lip, G.Y.H. Integrated Care Systems and the Aortovascular Hub.
Thromb. Haemost. 2022, 122, 177–180. [CrossRef]
Lip, G.Y.H.; Ntaios, G. Novel Clinical Concepts in Thrombosis: Integrated Care for Stroke Management-Easy as ABC. Thromb.
Haemost. 2022, 122, 316–319. [CrossRef]
Potpara, T.S.; Lip, G.Y.H.; Blomstrom-Lundqvist, C.; Boriani, G.; Van Gelder, I.C.; Heidbuchel, H.; Hindricks, G.; Camm, A.J. The
4S-AF Scheme (Stroke Risk; Symptoms; Severity of Burden; Substrate): A Novel Approach to In-Depth Characterization (Rather
than Classification) of Atrial Fibrillation. Thromb. Haemost. 2021, 121, 270–278. [CrossRef] [PubMed]
Lip, G.Y.H. The ABC pathway: An integrated approach to improve AF management. Nat. Rev. Cardiol. 2017, 14, 627–628.
[CrossRef] [PubMed]
Romiti, G.F.; Pastori, D.; Rivera-Caravaca, J.M.; Ding, W.Y.; Gue, Y.X.; Menichelli, D.; Gumprecht, J.; Kozieł, M.; Yang, P.S.;
Guo, Y.; et al. Adherence to the ’Atrial Fibrillation Better Care’ Pathway in Patients with Atrial Fibrillation: Impact on Clinical
Outcomes—A Systematic Review and Meta-Analysis of 285,000 Patients. Thromb. Haemost. 2022, 122, 406–414. [CrossRef]
Chao, T.F.; Joung, B.; Takahashi, Y.; Lim, T.W.; Choi, E.K.; Chan, Y.H.; Guo, Y.; Sriratanasathavorn, C.; Oh, S.; Okumura, K.; et al.
2021 Focused Update Consensus Guidelines of the Asia Pacific Heart Rhythm Society on Stroke Prevention in Atrial Fibrillation:
Executive Summary. Thromb. Haemost. 2022, 122, 20–47. [CrossRef]
Kwok, C.S.; Muntean, E.A.; Mallen, C.D. The patient pathway review: A new method of evaluating clinical practice to understand
the complexities of real-world care. Crit. Pathw. Cardiol. 2021, 20, 213–219. [CrossRef]
Kwok, C.S.; Duckett, S.; Satchithananda, D.; Potluri, R.; Morgan-Smith, D.; Bellenger, N.; Gunning, M.; Mallen, C. Patient,
clinician, and healthcare perspective in evaluating care pathways for stable chest pain. Crit. Pathw. Cardiol. 2021, 20, 143–148.
[CrossRef]
Kwok, C.S.; Lip, G.Y.H. The patient pathway review for atrial fibrillation. Crit. Pathw. Cardiol. 2022, 21, 96–102. [CrossRef]

Healthcare 2022, 10, 1798

20.
21.

22.

23.
24.
25.

26.
27.
28.
29.

12 of 12

Kwok, C.S.; Muntean, E.A.; Mallen, C.D. The impact of COVID-19 on the patient, clinician, healthcare services and society: A
patient pathway review. J. Med. Virol. 2022, 94, 3634–3641. [CrossRef]
Amsterdam, E.A.; Wenger, N.K.; Brindis, R.G.; Casey, D.E.; Ganiats, T.G.; Holmes, D.R.; Jaffe, A.S.; Jneid, H.; Kelly, R.F.; Kontos,
M.C.; et al. 2014 AHA/ACC guidelines for the management of patients with non-ST-elevation acute coronary syndrome.
Circulation 2014, 130, e344–e426.
Collet, J.P.; Thiele, H.; Barbato, E.; Barthélémy, O.; Bauersachs, J.; Bhatt, D.L.; Dendale, P.; Dorobantu, M.; Edvardsen, T.; Folliguet,
T.; et al. 2020 ESC guidelines for the management of acute coronary syndromes in patients presenting without persistent
ST-segment elevation: The task force for the management of acute coronary syndromes in patients presenting without persistent
ST-segment elevation of the European Society of Cardiology (ESC). Eur. Heart J. 2021, 42, 1289–1367.
NICE Guideline. Acute Coronary Syndrome 2020. Available online: https://www.nice.org.uk/guidance/ng185 (accessed on
15 September 2022).
Limb, C.; Fowler, A.; Gundogan, B.; Koshy, K.; Agha, R. How to conduct a clinical audit and quality improvement project. Int. J.
Surg. Oncol. 2017, 2, e24. [CrossRef] [PubMed]
Canto, J.G.; Shlipak, M.G.; Rogers, W.J.; Malmgren, J.A.; Frederick, P.D.; Lambrew, C.T.; Ornato, J.P.; Barron, H.V.; Kiefe, C.I.
Prevalence, clinical characteristics, and mortality among patients with myocardial infarction presenting without chest pain. JAMA
2000, 283, 3223–3229. [CrossRef] [PubMed]
Kwok, C.S.; Jackson, D.; Bennett, S.; Tafuro, J.; Large, A.; Mallen, C.D.; Smith, D.M.; Duckett, S. An evaluation of the use of
investigations in a nurse-led rapid access chest pain clinic. Br. J. Cardiac. Nurs. 2021, 16, 1–14. [CrossRef]
Department of Health. Essence of Care 2010. Available online: https://assets.publishing.service.gov.uk/government/uploads/
system/uploads/attachment_data/file/216691/dh_119978.pdf (accessed on 9 September 2022).
Agency for Healthcare Research and Quality. Available online: https://www.ahrq.gov (accessed on 15 September 2022).
Australian Commission of Safety and Quality in Health Care. Available online: http://www.safetyandquality.gov.au (accessed
on 15 September 2022).

