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PERSPECTIVE

When an older person presents to hospital, there are several additional variables that
need to be considered with regards to whether inpatient admission is in that person’s
best interests (British Geriatric Society, 2014). Hospitalisation for frail older adults has
been shown to result in multiple adverse consequences, some of which are a
consequence of therapeutic interventions. Bed rest, polypharmacy, nosocomial
infections, tethering devices (e.g. intravenous lines, urinary catheters, telemetry,
restraints), sensory deprivation, disruption of usual sleep patterns, and lack of proper

nutrition all contribute to functional, physical, and cognitive decline (Creditor, 1993).

This has greatly influenced my practice and during my training | have developed a
clear interest in Front Door Frailty and Acute Geriatrics, working right at the interface
between Primary and Secondary Care. This led me to go Out of Programme from
training in order to commence a Fellowship in Acute Frailty with a MD in Swansea
University which started in October 2022. | am constantly striving to improve the care
of our older frailer patients. | have shown that when we work together as a
multidisciplinary team, we can achieve the best care for our patients, often in difficult
times. Predominantly my work has been in Acute Frailty and in Nursing Home
residents, who remain one of the most vulnerable populations in our society with
complex health and social care needs, including frailty, dementia and multiple
comorbidities which all add together to create an elevated falls risk. | also collaborate
very closely with colleagues in the ED and in other medical specialties, showing the

benefit of teamwork and shared goals.

The predominant focus of this thesis has been analysing the work of the Older Persons
Assessment Service (OPAS) based in Morriston Hospital, Swansea Bay University
Heath Board (SBUHB). The current MD aims to examine the different approaches that
are used with older, frailer adults and how they affect adverse patient outcomes and

experiences.



SUMMARY

Frailty needs to be considered as part of a whole systems approach. A ‘one size fits
all’ does not work as work, as frailty cannot occur in isolation. It must fit with a health
care system’s strategic plan recognising the need to deliver a high-quality and
sustainable system. During the admission-decision process, shared decision making,
especially in frailer adults is essential. This MD proposal aimed to examine the different

approaches and how they affect adverse patient outcomes and experiences.

To combat this, innovative models of service delivery are required to provide
Comprehensive Geriatric Assessment (CGA) for older patients presenting to the
emergency department (ED) with frailty syndromes. When a frailer, older adult
presents to an urgent care setting, a multifactorial approach must be adopted to enable
early shared decision-making with accurate risk stratification about whether hospital
admission is in that person’s best interests. There is also a lack of evidence of who is
best placed to deliver a CGA and whether a dedicated frailty team are best place to

deliver this in a unit based or liaison-based model.

The aims of the proposed MD were:

I.  To undertake a systematic literature review of published studies investigating
clinical frailty interventions pre and in-hospital.

II.  To determine the best approach for prehospital treatment of patients with frailty,
focusing on Proactive Care by developing front door services in collaboration
with the Acute GP Service and Advanced Practice Paramedics, plus virtual
wards.

lll.  To determine the best approach for in-hospital treatment of patients with frailty,
particularly focusing on pathway management and multidisciplinary team
(MDT) input, improving reactive care.

IV.  Chronic disease management e.g. Diabetes, Alcohol excess, and
polypharmacy



It is only by working as a team, that front door, inpatient, and community services can

be linked to provide the best, holistic care for frailer, older patients.
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Chapter 1 — Introduction and systematic literature review



1.1 Background

When an older person presents to hospital, there are several additional variables that
need to be considered with regards to whether inpatient admission is in that person’s
best interests (British Geriatric Society, 2014). Hospitalisation for frail older adults has
been shown to result in multiple adverse consequences, some of which are a
consequence of therapeutic interventions. Bed rest, polypharmacy, nosocomial
infections, tethering devices (e.g. intravenous lines, urinary catheters, telemetry,
restraints), sensory deprivation, disruption of usual sleep patterns, and lack of proper
nutrition all contribute to functional, physical, and cognitive decline (Creditor, 1993).
This has led to the view that we need a significant cultural change for both pre-hospital

and during hospital admissions.

Frailty is a multidimensional geriatric syndrome characterised by a progressive decline
in physiological reserve and a diminished capacity to maintain homeostasis following
stressors such as acute illness, surgery, or psychosocial disruption (Clegg et al.,
2013). Unlike chronological ageing, frailty reflects biological age which is the
cumulative deterioration across multiple systems that leads to vulnerability and
increased risk of adverse outcomes including hospitalisation, institutionalisation,
disability, and mortality (Dent et al., 2019). An international consensus group led by
Morley et al (2013) described frailty as “a medical syndrome with multiple causes and
contributors, characterised by reduced strength, endurance and physiological function
that increases an individual’s vulnerability for developing increased dependency and
or death. Age UK (2019) describe frailty as “someone's overall resilience and how this

relates to their chance to recover quickly following health problems.

The recognition of frailty as a distinct clinical entity has significant implications for
healthcare systems facing demographic ageing. Estimates suggest that approximately
10-15% of community-dwelling adults aged over 65 years are frail, rising to more than
40% in those aged over 85 (Collard et al., 2012). Early identification is therefore a

cornerstone of proactive geriatric care.



Two major conceptual frameworks underpin the understanding of frailty: The
phenotypic Model (Fried et al., 2001) and the Deficit Accumulation Model (Rockwood
and Mitnitski, 2007). Fried et al. (2001) proposed the frailty phenotype, defining the
syndrome by the presence of three or more of the following criteria: unintentional
weight loss (greater than 4.5 kg in the past year), self-reported exhaustion, weakness
(grip strength), slow walking speed, and low physical activity. Individuals meeting one
or two criteria are classified as pre-frail. This model emphasises the physical
dimension of frailty and its manifestation as sarcopenia, weakness, and reduced
mobility. Rockwood and Mitnitski (2007) conceptualised frailty as a state arising from
the accumulation of various deficits including diseases, symptoms, disabilities, and
laboratory abnormalities. The Frailty Index (FI) quantifies this burden as the ratio of
observed deficits to the total considered, providing a continuous score between 0 and
1. This multidimensional model captures cognitive, psychological, and social domains,
aligning more closely with the holistic nature of geriatric medicine. Both models are
complementary: the phenotypic model offers simplicity and clinical utility, while the

deficit model provides granularity and prognostic precision.

Frailty arises from complex, interrelated biological mechanisms rather than from a
single cause. These mechanisms operate at molecular, cellular, and systemic levels:
Chronic, low-grade inflammation often termed inflammageing is a central mechanism
of frailty (Ferrucci et al., 2005). Elevated levels of inflammatory cytokines such as
interleukin-6 (IL-6), C-reactive protein (CRP), and tumour necrosis factor-a (TNF-a)
contribute to muscle catabolism, reduced appetite, and impaired tissue repair. With
regards to endocrine and metabolic changes, age-related endocrine decline includes
reduced anabolic hormones such as testosterone, dehydroepiandrosterone (DHEA),
insulin-like growth factor-1 (IGF-1), and growth hormone (Morley et al., 2013). These
changes impair protein synthesis and muscle regeneration, promoting sarcopenia
which is a hallmark of frailty. Insulin resistance and altered glucose metabolism further
exacerbate energy deficits. Ageing cells demonstrate mitochondrial dysfunction,
leading to decreased adenosine triphosphate (ATP) production and increased reactive
oxygen species (ROS) generation (Joseph et al., 2017). This oxidative stress



damages DNA, proteins, and lipids, accelerating cellular senescence and apoptosis.
These processes cumulatively reduce organ resilience. Frailty is also influenced by
neurocognitive decline, depression, and social isolation (Robertson et al., 2013).
Cognitive impairment reduces executive function and physical performance, while
loneliness and low mood contribute to physical inactivity and nutritional neglect. Thus,

frailty reflects both biological and social vulnerability.

Early identification of frailty enables timely intervention. Several validated tools are
used in clinical and research settings. Each tool varies in complexity, sensitivity, and
domain coverage. Selection should depend on the clinical context, available
resources, and purpose (screening versus comprehensive assessment). The common
methods include: Fried Frailty Phenotype (FFP) which assesses five physical criteria
(Fried et al., 2001), the Frailty Index (FI) based on cumulative deficits (Rockwood &
Mitnitski, 2007), the Clinical Frailty Scale (CFS) comprising of a 9-point global scale
ranging from “Very Fit” to “Terminally Ill,” widely adopted in hospital and critical care
settings (Rockwood et al., 2005) and the Edmonton Frail Scale (EFS) consisting of a
multidimensional tool assessing cognition, mood, social support, and medication use
(Rolfson et al., 2006).

Frailty is a powerful predictor of adverse outcomes independent of chronological age
(Clegg et al., 2013). In surgical populations, it predicts postoperative complications,
prolonged hospital stays, and delayed recovery (Partridge et al., 2012). In community
and acute care settings, it correlates with increased risk of falls, functional decline, and
mortality (Dent et al., 2019). Recognition of frailty informs shared decision-making,
helping clinicians weigh risks and benefits of interventions such as surgery,
chemotherapy, or intensive care. It also supports personalised care planning and
anticipatory care approaches.



Frailty is dynamic and potentially reversible, particularly in its early stages and it

requires a multidisciplinary, multidimensional approach which can include:

. Exercise: Structured resistance and multicomponent exercise programmes
(including balance and aerobic training) improve muscle strength, gait
speed, and physical function (Theou et al., 2011).

. Nutrition: Adequate energy and protein intake (1.0-1.2 g/kg/day), along with
supplementation of vitamin D and omega-3 fatty acids, supports muscle
synthesis and reduces inflammation (Puts et al., 2017).

. Medication Review: Polypharmacy contributes to frailty through drug—drug
interactions, side effects, and falls risk. Deprescribing inappropriate
medications is a key strategy (Turner & Clegg, 2014).

. Comprehensive Geriatric Assessment (CGA): A multidimensional process
assessing medical, functional, psychological, and social factors, CGA
improves outcomes and maintains independence (Stuck et al., 2002).

. Social and Cognitive Engagement: Interventions targeting loneliness,

depression, and cognitive stimulation can enhance wellbeing and resilience.

Frailty is a multifactorial, systemic syndrome representing the biological substrate of
vulnerability in older adults. Its prevalence and clinical significance make it a core
focus of modern geriatric medicine. Understanding its mechanisms from inflammation
and endocrine dysregulation to social determinants enables more effective, person-
centred care. With early identification and tailored interventions, frailty can often be
slowed, stabilised, or partially reversed, ultimately improving quality of life and

reducing healthcare burden.

Because frailty is complex and is underpinned by many mechanisms, it needs to be
considered as part of a whole system's approach. During the admission-decision
process, shared decision making, especially in frailer older adults is essential. Mortality
is the ultimate adverse outcome, but patient factors such as lack of autonomy and
dignity are important and less palatable outcomes (Rumley-Bass et al., 2016). Many

still perceive hospital admission to be the best place for patient management, including



that of the frailest older adults (Kojima et al., 2018). The risk of discharge versus the
risk of admission should always be considered as part of a shared care approach.
When considering shared care, it is important to understand the burden of caring for
frail patients with complex care needs in the community and in primary care and to
move towards a proactive, rather than reactive approach (Lacas et al., 2012., NHS
Improvement, NHS England, Ambulatory Emergency Care Network and Acute Frailty
Network, 2019). Hospitalisation for frail older adults has been shown to result in
multiple adverse consequences, which are a consequence of therapeutic interventions

which all contribute to functional, physical, and cognitive decline (Creditor, 1993).

Admission to the emergency department (ED) is linked to adverse outcomes. By 2030,
25% of patients attending the ED are projected to be over 80 years old. Geriatric frailty
syndromes can be difficult for triage systems to adequately assess in a timely fashion,
and time is critical to the triage function. This is a factor that leads to older people
being allocated lower priority status and their waits can be often prolonged with the
chances of a 4-hour target breach being much higher in an elderly person verses an
infant (Jones et al., 2022). Long waits in ED are associated with increased inpatient
mortality, and standardised mortality rate starts to rise from 5 hours after the patient’s
time of arrival. In addition, there is one extra death for every 82 patients delayed for 6
to8 hours (Quinn et al., 2020). Delirium is also more common in patients who spend
more time in ED, especially for those who remain in ED for longer than 10 hours (Bo
et al., 2016). Since many ED departments have no windows and have artificial lighting,
the lack of temporospatial ques increase delirium by increasing disorientation in space
and time (Bauernfreund et al., 2018). An ED-stay associated with delirium increases
the patient’s risk of being hospitalised and extends their stay by approximately one
week (Emond et al., 2017). Long waits in the ED, especially for elderly patients, are
associated with an increase in hospital length of stay and nosocomial infection
(Rutberg et al., 2014). This has had huge impact recently with the COVID-19 pandemic
(Ponsford et al., 2021) which showed nosocomial-acquired cases had a median
Clinical Frailty Scale (CFS) score of 5 compared with a CFS of 3 in community-
acquired cases, this correlated with increased multi-morbidity in the nosocomial

COVID-19 cases. It has been estimated that 16.4% of cases were hospital-acquired



with an in-patient mortality ranging from 38 to 42%, higher than mortality associated
with community-acquired infection. Those with hospital-acquired infection were older
and frailer (Ponsford et al., 2021). Similar data was shown in another study of patients
with COVID-19 in hospital, it is estimated that 12.5% of COVID-19 cases were
hospital-acquired, with an overall mortality of 27% in patients with nosocomial COVID.
Increased mortality was associated with older age, increased frailty, renal failure, and
increased CRP (Hewitt et al., 2020).

To combat this, innovative models of service delivery are required to provide
Comprehensive Geriatric Assessment (CGA) for older patients presenting to the ED
with frailty syndromes. When a frailer, older adult presents to an urgent care setting, a
multifactorial approach must be adopted with an awareness of the “Geriatric Giants”
which include presentations like Delirium, Falls, Immobility, Incontinence and social
abandonment or unmet care needs, to enable early shared decision-making with
accurate risk stratification about whether hospital admission is ultimately in that

person’s best interests.

With regards to CGA in the ED unit, there is evidence that unit-based care on acute
(first 72 hours) and general geriatric units achieve better results when applying CGA
than liaison models (Hollinghurst et al.,2019 & Joseph-Williams et al., 2014), which is
potentially due to having a specialist unit providing a controlled, functionally adapted
environment with a multidisciplinary (MDT) based approach. CGA has been shown to
be most effective with MDT assessment led by a consultant geriatrician at avoiding
admission and readmission (Ballabio et al., 2008). Integrated care is also important as
GCA has been shown to work best when able to link to an established, fully integrated
system model within the hospital and in the community (Bird et al., 2007, & Caplan et
al., 2004). When considering shared care, it is important to understand the burden of
caring for frail patients with complex care needs in the community and in primary care
and to move towards a proactive, rather than reactive approach. The main downside
to a reactive approach is that this may require high health care expenditure, both in
primary and secondary care, and the utilisation of multiple ‘out of hours’ visits. By



proactively identifying those most at risk from frailty syndromes, it may reduce
unnecessary hospital admissions leading to increased quality of life (Lacas &
Rookwood, 2012)

Quantitatively there is a lack of evidence relating to proactive strategies to reduce both
admissions and adverse outcomes in older adults (Gwyther et al., 2018). Published
studies focus on qualitative evidence of a proactive approach and these show either
limited or no benefit on function, quality of life or adverse events (Bleijenberg et al.,
2016). There is also a knowledge gap relating to what constitutes a good CGA, who is
best to facilitate this and in what environment this should be performed and especially
whether a liaison service or a dedicated inpatient unit have better outcomes. A meta-
analysis of 29 randomised trials involving 14,000 participants found that those who
received CGA were more likely to be living at home and were less likely to be admitted

to a nursing home up to a year after hospital admission (Ellis et al., 2014).

There has been limited published research on CGA delivered in a unit alongside or
within an ED. Some studies have examined the role of specialist nurses and consultant
geriatricians show a reduction in admissions by offering CGA without any adverse
outcomes, with an increase in appropriate specialty referrals and same-day discharge
rates (Ellis et al, 2012). Another successful approach has utilised existing ED staff,
with consultant geriatrician input, again showing that CGA in the ED was associated
with a reduction in readmissions and an increase in discharges but with a caveat of an
increase in LOS, for those who were admitted (Conroy et al., 2014). Others have used
a wider MDT including a consultant physician with pharmacist, social worker, nurses
showwed reduced admission rates but no change on discharges or reduced
readmission rates (Keyes et al, 2014). With respect to the benefits of acute geriatric
care units, there is no consensual opinion about what approach is best. United States
(US) clinical practice includes Geriatric Evaluation and Management Units (GEMUSs)
and Acute Care of the Elderly (ACE) units, both of which are aimed to promote mobility
and prepare for independence whilst providing acute care. GEMUs use an MDT
approach and assume the care of the patient with a dedicated team of expert clinicians



including nurses and therapists. Published research demonstrates that care in ACE
units is associated with greater independence in ADLs at discharge, less frequent
discharge to a nursing home, shorter and less expensive hospital stays (Landefeld et
al., 1995) and Flood et al., 2013) and reduced 30-day readmission rates, as well as
higher satisfaction rates among patients, family members, clinicians, and nurses
(Counsell et al., 2000). A similar model has not been studied in the UK in the same
quantifiable way. In the US, a model has been developed to try and replicate ACE
units, for patients managed on different hospital wards using the core values of CGA.
A study comparing matched cohorts of patients whereby one received ACE-like MDT
input showed lower rates of adverse events, shorter hospital stays, and better
satisfaction (Hung et al., 2013) but compared to actual physical elderly care units they

are not as effective. This may be due to a lack of specialist nursing and therapy staff.

1.2 Specific objective of Thesis
1.2.1. Overall objectives of thesis

The current MD thesis aims to examine the different approaches and how they affect
adverse patient outcomes and experiences. The aim of this chapter is to undertake a
systematic literature review of published studies investigating clinical frailty
interventions. This will specifically focus on whether a physical specialist assessment
unit based in the Emergency Department improved patient centred outcomes for those
patients aged over 65 years old. This review aims to assess whether a liaison team in
the ED or a unit-based CGA improves outcomes that matter most to older patients,
including activities of daily living (ADL) improvement or maintenance, timely discharge

shown by a reduced LOS, reduced readmissions, and reduced admission rate.
The aims of the proposed MD are:

I.  To undertake a systematic literature review of published studies investigating
clinical frailty interventions pre and in-hospital. This will specifically focus on
whether a physical specialist assessment unit based in the Emergency

Department improves patient centred outcomes.



II.  To determine the best approach for prehospital treatment of patients with frailty,
focusing on Proactive Care by developing front door services in collaboration
with the Acute GP Service and Advanced Practice Paramedics, plus VW.

lll.  To determine the best approach for in-hospital treatment of patients with frailty,
particularly focusing on pathway management and multidisciplinary team
(MDT) input, improving reactive care.

IV.  Chronic disease in the older adults is a frailty determinant, so | am collaborating
with other colleagues at looking at chronic disease management e.g. Diabetes,

Alcohol excess, and polypharmacy

1.2.2 Chapter 2 - Methods and the development of the Older Persons

Assessment Service

The aim of this chapter is to describe what the OPAS is and how it was developed.
The service will also be described in detail, and how the database was used for this
MD thesis. An OPAS was developed, using adapted United States clinical practice.
This includes Geriatric Evaluation and Management Units (GEMUs) and Acute Care
of the Elderly (ACE) units, both of which are aimed to promote mobility and prepare
for independence whilst providing acute care using an MDT approach and assume the
care of the patient with a dedicated team of expert clinicians including nurses and
therapists. Published research demonstrates that care in ACE units is associated with
greater independence in Activities of Daily living (ADLs) at discharge, less frequent
discharge to a nursing home, shorter and less expensive hospital stays (Landesfeld
et al., 1995 & Flood et al., 2013) and reduced 30-day readmission rates, as well as
higher satisfaction rates among patients, family members, clinicians, and nurses
(Counsell et al., 2000). In the US, a model has been developed to try and replicate
ACE units, for patients managed on different hospital wards using the core values of
CGA which showed lower rates of adverse events, shorter hospital stays, and better
satisfaction (Hung et al., 2013) but compared to actual physical elderly care units they
are not as effective (Landesfeld et al., 1995). This may be due to lack of specialist
nursing and therapy staff. There is also a lack of evidence of who is best placed to

deliver CGA and whether a dedicated frailty team are best place to deliver this.
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1.2.3 Chapter 3 - Screening for frailty at the front door

The aims of this chapter are to examine how frailty scoring, and the identification of
frail patients can be used to improve outcomes at this crucial stage. Aim 1 is to analyse
at ambulance offload delays (AOD) and how frailty influences this by examining
whether AOD was associated with age, CFS, inpatient length of stay (LOS), ED re-
attendance within 6 months and mortality at 6 months. A comparison of those over 65
years old with those who were directly admitted to the OPAS unit in Morriston Hospital.
Aim 2 is to look at the hospital frailty risk score (HFRS) and how this can be applied to
patients in the ED and how the CFS links with the HFRS. The HFRS and CFS both
have their benefits and identifying older people at risk of adverse outcomes in hospital
can allow a system to provide frailty-specific interventions throughout their stay. To aid
triaging and in identifying who would benefit from the input of the OPAS in Morriston

Hospital, ED, both scores have been analysed.

1.2.4 Chapter 4 — Ambulatory care and Same Day Emergency Care (SDEC)

The priority is to provide care in “The right place at the right time” and to provide an
individualised approach balancing the traditional model of hospital admission with the
ability to provide care closer to the place of residence. To assist clinicians to stratify
who is best placed for SDEC, several patient selection scores have been developed
to identify patients suitable for ambulatory care from triage in the ED and from the
acute medical intake. These scores are designed to improve system efficiency,
overcrowding and patient experience. The most frequently cited and tested scores are
the Ambulatory Score (Amb) (Ala et al., 2012), the Glasgow Admission Prediction
Score (GAPS) (Cameron et al.,, 2014) and Sydney Triage to Admission Risk Tool
(START) (Dinh et al., 2016). The aim of this chapter was to retrospectively apply these
scoring systems to service users who attended the OPAS to evaluate the applicability
of patient selection scoring systems to identify older frail patients who were suitable
for SDEC. This will identify people at risk of adverse outcomes in hospital to provide a
system of frailty-specific interventions throughout their stay and to provide a way of

stratifying who would be suitable for SDEC.
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1.2.5 Chapter 5 - Developing a novel F. SDEC score

The aim of this section of work was to develop a novel SDEC score for older, frailer
adults, called the F. SDEC score. Several scores have been developed to identify
SDEC patients from ED triage and acute medical intakes. Scores are designed to
improve system efficiency, overcrowding and patient experience but none have been
developed for older adults. Previous work has shown that existing scores e.g. GAPS,
START and Amb Score were not able to predict admission in our population (see
Chapter 4).

1.2.6 Chapter 6 — Chronic disease in older adults who fall and de-prescribing

The aim was to examine whether people with specific chronic diseases such as type
2 diabetes mellitus (T2D) and alcohol excess admitted to hospital with a fall as these
are not routinely part of a falls assessment, and whether were more likely to have
greater frailty, co-morbidity burden, or risk factors for falls. The second aim is to
examine prescribing practice and whether different de-prescribing tools can be used
in the acute setting to improve patient outcomes and experience. Therefore, the aims
of this chapter are to analyse various chronic diseases in older adults who present to
the ED with falls. The chapter is divided into the specific chronic disease and analysed

accordingly. The aims are:

1 — the aim of this study was to apply the STOPPFrail Version 2 (Screening Tool of
Older Persons Prescriptions in Frail adults with limited life expectancy) criteria to
identify potentially inappropriate medications (PIMs) in frail older adults with poor
predicted one-year survival and to determine the proportion of older adults in which
STOPPFrail criteria are applicable and to measure the prevalence of STOPPFrail

PIMs and identify potential medication cost savings.

2 — To examine whether people with T2D admitted to hospital with a fall, were more
likely to have greater frailty, co-morbidity burden, or risk factors for falls and use
guidelines to assist with deprescribing
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3 - To examine whether people admitted to hospital with a fall and had a history of
alcohol excess, were more likely to have greater frailty, co-morbidity burden, or risk
factors for falls. It was also examined whether people with a history or current alcohol
abuse associated with poor clinical outcomes in a cohort of patients admitted to the
ED with a fall. A second aim was to see whether the POSAMINO (Potentially Serious
Alcohol-Medication Interaction's in Older adults) criteria could be used to identify PIMs

to assist with deprescribing

1.2.7 Chapter 7 - Providing community services

The Welsh Government’s Six Goals for Urgent Care Programme (Welsh Assembly
Government, 2021), the GIRFT report on geriatrics (Jones et al., 2022) and the NHS
England Right Care (NHS England, 2019) guidance concerning frailty, all clearly
describe the requirement to provide an integrated system that includes secondary
care, primary care, care homes, community services, ambulance services, local
authorities and the voluntary sector and is centred on the needs of individual patients
and focused on preventing inappropriate hospitalisation and progression of frailty.
Older people living with frailty are more likely to have delayed transfers of care if they
are admitted to hospital and are vulnerable to the potential adverse effects of hospital
admission i.e. deconditioning, delirium and inpatient falls (Oliver et al., 2014 and
Keeble et al., 2019). People living with frailty could often have their needs best met in
settings outside of acute hospital care. Assessment in a person’s own home is
potentially less disruptive and more effective than acute admission to hospital. Many
patients living with frailty are approaching the end of their life and it is important there

is appropriate shared decision making, including advance care planning.

Therefore, the two main aims of this chapter are to: -

1. Provide outreach from hospital teams to intervene into nursing homes (NH) for
older, frailer adults who fall by developing an education package provided to the

NH staff around falls and the adverse effects associated.
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2. To develop a virtual ward (VW) service, with a focus on reducing fractures by

developing a fracture discharge pathway (FDS).

1.3 Criteria for including studies in the review

A systematic review of the literature was undertaken according to PRISMA (Preferred
Reporting Items for Systematic reviews and Meta-Analyses) protocol, focusing on
research related to clinical frailty interventions or assessments in the ED, including
CGA. All the studies identified were observational in study design and included cohort,
case control, and cross-sectional studies. Publications of case series or case reports
were excluded. Cochrane reviews were also excluded but each paper included in the
review articles were examined for relevance. | excluded any papers that are not in the
English language, any papers where the full text is not available and any papers that
do not relate to the specific outcomes listed above. In addition, exclusions were non-
peer-reviewed articles (e.g., opinion pieces, editorials) and studies focused on
interventions outside the scope of ED settings. | also excluded any studies that looked

at specific conditions such as COVID-19, oncology, surgery, and trauma.

All people aged greater than 65 years of any gender were included in the review. The
population was not restricted to the UK and examined global worldwide literature. The
initial search question was derived from the PICO (patient, intervention, comparison,

outcome) model: -

P — The population are older adults, aged greater than 65 years. Participant
demographics studied involved extraction of participant characteristics from published
manuscripts’ methods or results sections, total sample size, age range or mean age,

and gender distribution
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| — The intervention was admission to hospital. | extracted specific details about the
study setting from methods sections of manuscripts including type of healthcare facility
(academic hospital, community hospital, etc.), specific department (the ED),

geographic location (country, region), and Urban/rural setting.

C — Analysing a physical specialist assessment unit based in the ED or a liaison-based
model providing a CGA in the ED. The principles of CGA outlined by Ellis et al (2014)
were used to screen the papers for appropriateness for inclusion in the review. Ellis et
al (2014) outline the following components: clinical leadership, structured assessment,
multidisciplinary team meetings, goal setting, involving patients and carers in goal
setting, outpatient follow-up, ward environment, adequate time, specialty knowledge,
experience and competence, and tailoring treatment plans to the individual. | will
therefore describe the specific intervention from methods section including the type of
intervention (e.g., comprehensive geriatric assessment), who delivered the
intervention (e.g., consultant geriatrician), specific components of the intervention,

duration and frequency of intervention and any standardized tools or protocols used.

O — Key patient centred outcomes studied included mortality rates, changes in quality-
of-life measures post-intervention, improvements in physical function and
independence, assessment of interventions to reduce or extend hospital stay and
admission rates to hospital. The primary outcome measures were extracted from
methods and results sections of published manuscripts including the specific
outcomes measured, measurement tools or methods, Numerical results with statistical
significance including confidence intervals or p-values. | prioritised outcomes related
to patient-centred outcomes in ED settings for frail older patients. In addition,
numerical results, statistical significance, and confidence intervals if provided were
documented. Any missing date will be noted. The variables | focused on are Hospital
admission rates, Length of hospital stay, Readmission rates, Mortality rates, and

Patient quality of life measures.
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1.4 Search strategy

A search strategy for relevant citations between January 2012 and August 2024 was
developed, using keywords including "Emergency Department”’, “older adults”,
“‘multidisciplinary assessment unit”, “patient-centred outcomes”, “frailty”, “functional
decline”, “ACE” and “CGA”. MeSH search terms and ‘title, abstract’ searches were
combined with Boolean operators to produce a search result. The search used the
databases Cochrane, PubMed, and Web of Science. Articles identified were reviewed
for relevance and appropriate studies will be included in the review. This was
supported with assistance from the Morriston Hospital Library, which has considerable
experience of supporting systematic reviews. | also performed hand searching of key
journals such as Age and Aging as well as looking at references and citations for

relevant articles.

1.5. Methods of review

The quality of the studies was evaluated using established criteria to ensure
methodological rigor, such as the PRISMA checklist for systematic reviews or the
CONSORT (Consolidated Standards of Reporting Trials) guidelines for randomised
controlled trials. End Note software was used to maintain a record of the references
and Microsoft excel will be used to keep a record of the PRISMA checklist. Data was
extracted based on the types of interventions and outcomes measured. | considered
all screening questions together and then judged to see whether the papers should be

included individually.

1.6. Results
1.6.1 The results of the search

In total, 1261 papers were identified with 398 papers remaining after screening for
review. The Cochrane library found 175 papers with 3 RCTs and 31 trials included for

analysis with 141 removed on initial screening. PubMed search found 815 papers with
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264 papers included with 551 removed on initial screening whilst Web of Science
found 271 papers with 100 papers included with 171 removed on first screening. Once
all the references were placed in End Note, 202 duplicates were removed. A further
54 abstracts were analysed identified by manual searching references and citations
and systematic review articles. Two hundred and forty abstracts in total were
assessed, with 203 excluded. In total, 37 full text articles were assessed with 17
excluded until | arrived at 20 papers in total included in the analysis. A total of 12
papers were excluded at the abstract review stage as they were not in the English
language and translations were not able to be obtained. The studies identified are

shown in Figure 1.1.

Records identified from
Cochrane: 175 Records removed before

PubMed: 815 screening:

— | Duplicate records

Web of Science: 271
removed (n=202)

|

Afterapplying search limits:

Cochrane: 34 Records excluded

PubMed: 264 Cochrane: 30

Web of Science: 100 —| PubMed: 249

Hand searching: 54 Web of Science: 94
Hand searching: 42

L 3

Aftertitle and abstract screening

Cochrane: 4 Records excluded

PubMed: 15 .| Cochrane: 2

Web of Science: 6 PubMed: 7

Hand searching: 12 Web of Science: 4
Hand searching: 4

After full text screening
Cochrane: 2
PubMed: &

Web of Science: 2
Hand searching: 8

Figure 1.1: Studies included in systematic review
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1.6.2 Study range and characteristics

There were 20 studies identified in this literature search post scoping review. When
identifying whether the intervention was unit or team based, 9 of the studies included
in this systematic review involved the creation of a unit-based model to provide a CGA
(Barnes et al. 2012), Bornstein et al. (2016)., Conroy et al. (2013)., Ekerstad et al.
(2018)., Leung et al. (2020)., Nathaniel and Amin. (2016)., Preston et al., (2018)., Wald
et al., (2011) and Westgard et al., (2020), whilst 11 involved a MDT based in the ED
to provide liaison comprising of a geriatrician plus many other healthcare professionals
(Alakare et al., (2021)., Campmany et al., (2018)., Chong et al., (2021)., Chong et al.,
(2022)., Fox et al., (2016)., Huang et al., (2023)., Jay et al., (2016)., Lin et al., (2021).,
Liu et al., (2021)., Silverster et al., (2014) and van den Broek et al., (2023).
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Study

Study Design Population Size

Intervention Type Primary Outcomes

Alakare

et al.
(2021)

Barnes

et al.
(2012)
Bornstein
et al.
(2016)

Campman Quasi

y et al.
(2018)

controlled432

trial, Single-centre study

Randomized

Randomized controlled1,632
trial
Cluster randomized1,384,

controlled trial

Not stated
experimental study; Singl

e centre study

Systematic geriatric assessment in ED Cumulative hospital stays for

1 year follow up

Creation of an ACEU to offer enhancedLength-of-stay and cost,
care for older adults in specially designedwhich were obtained from

hospital units. hospital financial records

A redesigned unit-based workflow andDifference between observed
trained interprofessional teams to createand expected LOS.

care plans for vulnerable older adults

using principles of comprehensive

geriatric  assessment  and team
management.
ED geriatrisation, implementing MDTAdmission rate
CGA performed by ED professionals

(physician, nurses, social worker,
pharmacist). Also, an elder-friendly area

(EFA) inside the ED was built
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Chong

et al.

(2021)

Chong

et al.

(2022)

Conroy

et al.
(2013)

Ekerstad
et al.
(2018)
Fox

et al.
(2016)

Quasi 100
experimental study; Singl

e centre study

Quasi experimental 140

study, Prospective

study

Observational studyApprox. 7,500

(cohort), Single centre
(Intervention

study

cohort)
Clinical, prospective,239
controlled intervention
trial
Feasibility study 168

Early geriatric specialist InterventionsSuccessful acute

team in ED

admission avoidance

Multicomponent frailty Intervention teamFunctional status

in ED

Unit based CGA

Unit based CGA

Consultant Geriatrician based in ED

(Modified Barthel Index and
Lawton's instrumental Activiti

es of Daily Living)

Admission avoidance
from the ED

Patient satisfaction

Length of stay and 30-day

readmission rate
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Huang

et al.

(2023)

Jay et al.
(2016)

Leung

et al.

(2020)

Lin

et al.
(2021)

Liu

et al.
(2021)

Systematic review Not applicable Models of care for frail older people InED length of stay, hospital

(scoping review) ED

Systematic review 28,434 (acrossCGA team based in ED

included studies)

admission rates,
cost savings,

patient satisfaction

Reduction in admission

rates

Retrospective cohort190 Frailty unit in ED lengths of stay in acute and
study convalescent hospitals,
transferral rate to a
convalescent hospital and
28-day re-attendance rate.
Prospective observational 358 CGA screening and follow-up ProgramRevisits to ED, admissions,
study (Before- based in ED

after design)

mortality within three months

after discharge

Observational pre-post2377 in the interventioninterprofessional team of regular EDAdmission rate

study period, and 2207 in themedical and nursing staff was dedicated

2015 period to the geriatric module
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Nathaniel
and Amin.
(2016)

Single case study

605 elderly patients in
the AEU (Acute elderly
unit) group a control
group of 327 elderly
patients who were seen
by the general medical

team (non- AEU group)

Preston et Systematic mapping revie Not applicable

al. (2018)

Silverster
et al.
(2014)

van den
Broek et
al. (2023)

w

Prospective systems98,702

redesign study over

years.

Systematic review

2

103 to 5930

(control/ preintervention

),

Elderly Receiving Unit (ERU) admission avoidance, length
of stay in hospital, and 30-

day readmission rates

Changes toPatient centred outcomes
ED staffing, physical infrastructure Chan and

ges and MDT to provide CGA
health service outcomes

MDT  which included  consultantaverage bed occupancy, in-
geriatricians, junior doctors, nurses,hospital mortality and the 28-
pharmacists, therapists, and clerical staffday readmission rate,

based in ED

Individual needs assessment teamED revisit rates,

based in ED hospital admission rates
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128 to 6230 (post

intervention)
Wald et al. Quasi-randomized, 217
(2011) controlled study

Westgard Two-armed design with155

et al. participants randomized

(2020) into the intervention or the
control group in a

university hospital.

Hospitalist-ACE service was developed The primary outcome was
recognition of abnormal
functional status by the
primary medical team.

Frail people aged 75 or older whoCGA had an impact on frail

required an unplanned hospitalolder people’s activities of

admission were randomized to either thedaily living (ADL)

CGA ward or to an acute medical ward

Table 1.1: Studies included in systematic review
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1.6.3 Effect of intervention on outcome

The main effects of ED-based and unit-based specialist assessment primary patient
outcomes are shown below in Table 1.2. Each outcome will be addressed

individually.
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Study Mortality = Readmission Admission Rates Functional Status Length of Stay

Rates Rates
Alakare et al.No No significantLower in interventionNo  significant  differenceNo significant difference
(2021) significant difference group (62% vs 70%),in quality of life in cumulative hospital stays

differences (rate ratio 1.12,not statistically signific
at 30 and95% Cl 0.99-ant (P = .10)
365 days 1.28, P =.08)

Barnes et al.No mentionThree-month No mention found There were no significantLength-of-stay was significantly reduced in

(2012) found hospital differences between the Acutethe Acute Care for Elders intervention group
readmission Care for Elders and usual-care(6.7 days per patient) compared to the usual-
rates were groups in patient functioning atcare control group (7.3 days per patient)
similar discharge

Bornstein etNo Readmission No mention found No mention found Comparison group patients had longer

al. (2016)  difference within 30 days of observed LOS than intervention group

OR - 0.69discharge, did patients (6.60 days vs. 5.40 days). The
(0.42-1.15) not differ difference remained statistically significant
P=0.160 significantly with nonparametric testing (P=.005)
Campmany No mentionNo differencesDecrease in the rate ofNo mention found No mention found
et al. (2018) found in ED re-admission (11.3%)

attendance 3.6%
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pre and post

intervention
Chong et al. No No differencesNo mention found No mention found No mention found
differences in ED re-
(2021) attendance
between
groups
Chong et al. No mentionReduction in ED81.4% of interventionlmproved Modified BartheINo mention found
found re- attendance.group avoided Index (MBl)and Lawton's instr
(2022) Rate ratioacute admission umental Activities of
0.35, 95% Cl Daily Living (iIADL) scores
0.13-0.90,P =
0.03
Conroy et al.No mentionFell across allReduced from 69.6%No mention found Increased for older people;
(2013) found age groups; riskto 61.2% for those specific numerical results provided

ratios of 0.77aged 85+
(0.63-0.93) at 90

days for those

aged 85+
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Ekerstad etNo mentionNo mentionNo mention found

al. (2018)  found found
Fox et al.30-day Seven-day andNo mention found
(2016) mortality  30-day rates

rate ofwere 6.32% and

1.79%. 10.1%

respectively
Huang et al. No mentionNo mentionLower

found found

(2023) rates reported
Jay et al.No mentionVaried
(2016) found no specific reductions (Ranging
data provided  between 2.6
19.7%)

hospital admission

results,Statistically significant No mention found

Decline in ADLs according toNo mention found
the ADL Staircase was less

prevalent in the intervention

group [24 (14.1%); n=170]

than in the control group [98

(63.6%); n=154; P<0.0001

No mention found Overall average hospital length of stay was

6.5 days (0-55 days) with 53 (32%) patients
discharged from ED directly.

No mention found

Shorter ED length of stay reported

Varied results, no specific data provided
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Leung et al.No mentionReduced but notNo mention found No mention found

(2020) found statistically
significant
(26.7% vs 15.0%,
p=0.12589).
Lin et al.Significantly30.7% revisitedSignificantly reduced No mention found
(2021) reduced the ED. Nofrom 50.8% to 23.1%
from 10.7%comparison
to 3.0%
Liu et al.No mentionNo mentionlmproved admissionNo mention found
(2021) found found rate (p <0.01).
Nathaniel = No mentionNo mentionimproved admissions No mention found
and  Amin.found found avoidance (no specific
(2016) results provided)

Reduced LOS (2.38 vs 3.27days,
p=0.00018).

No mention found

The median ED LOS was longer in the
intervention period, 330 min (95% CI: 322 to
337) compared to 275 min (95% CI: 267 to
283) in the 2015 period

Length of stay and admission prevention
were higher in the AEU group than the non-
AEU group
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Preston et al. No specificNo
(2018)

specificNo  specific

results results provided provided

provided

Silverster etmortality fellRemains Decreased
al. (2014) by 2.25% unchanged admission
rates reported
van denNo mentionNo mentionDecreased
Broek et al.found found admission

(2023) rates reported

Wald et al.No mentionNo changes 30-No mention found

(2011) found day
readmissions
(12.3% vs 9.5%,

P 1 0.51).

resultsNo mention found

hospitalNo mention found

hospitalNo mention found

No specific results provided

Average bed occupancy fell by 20.4 beds
(95% confidence interval (Cl) -39.6 to -1.2,
P =0.037)

No specific results provided

fall rate for Hospitalist-ACENo changes Hospitalist-ACE discharges and
patients was not significantlyusual care discharges in mean length of stay
different from the fall rate for(3.4 6 2.7 days vs 3.1 6 2.7 days, P=0.52),

usual care patients
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Westgard etNo mentionNo mentionNo mention found There were no statisticallyNo mention found
al. (2020) found found significant differences between

the two groups’

Table 1.2: Effects of ED-based and unit-based specialist assessment primary patient outcomes. ED Emergency department
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With respect to mortality, there was only a mention of mortality data for 7 out of the 20
studies identified as part of this review. Alakare et al. (2021), Chong et al. (2021), and
Bornstein et al. (2016) all reported no significant differences between groups. Fox et
al., (2016) and Preston et al., (2018) reported mortality data without providing specific
results. Silverster et al., (2014) and Lin et al. (2021) reported significantly reduced
mortality. There was no data on mortality found in 13 of the remaining full text articles
(Barnes et al., (2012), Campmany et al., (2018), Chong et al. (2022), Conroy et al.,
(2013), Ekerstad et al., (2018), Huang et al., (2023), Jay et al., (2016), Leung et al.,
(2020), Liu et al. 2021., Nathaniel and Amin (2016), van den Broek et al., (2023), Wald
et al., (2011) and Westgard et al., (2020)). Analysing the data to compare either Unit-
based or liaison-based interventions, no significant differences in mortality was
observed in 2 studies comprising of a liaison approach and 1 study looking at a unit.
Only 2 of the studies in total showed a reduction in mortality and these were both team-

based interventions.

There was a mention of readmission data for 12 out of the 20 studies. The results
again varied with 7 reporting no significant difference between groups (Alakare et al.,
(2021), Barnes et al., (2012), Bornstein et al,. (2016), Campmany et al., (2018), Chong
et al.,, (2021), Silverster et al., (2014) and Wald et al., (2011)). There was a reported
reduced readmissions in 3 studies, Chong et al., (2022), Conroy et al., (2013) and
Leung et al., (2020). Fox et al., (2016) and Lin et al., (2021) did not supply comparison
data. There was no mention of readmission data in 8 studies (Ekerstad et al. (2018),
Huang et al., (2023), Jay et al., (2016), Liu et al., (2021), Nathaniel and Amin (2016),
Preston et al., (2018), van den Broek et al., (2023) and Westgard et al., (2020)).
Further analysis of the data comparing unit and liaison interventions, 2 of the unit-
based interventions showed reduced readmissions compared to 1 of the team-based

interventions.

Admission rates were included for analysis in 12 of the 20 studies. Three studies
reported significant reductions or improvements in admission rates (Jay et al., (2016),
Lin et al., (2021) and Liu et al., (2021)). A majority of 9 studies reported improvement
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in admission with lower or decreased rates without specifying significance (Alakare et
al., (2021), Campmany et al., (2018), Chong et al., (2022), Conroy et al., (2013),
Huang et al., (2023), Nathaniel and Amin, (2016), Preston et al., (2018), Silverster et
al., (2014) and van den Broek et al., (2023)). Unfortunately, 8 of the studies did not
include any data on admissions (Barnes et al., (2012), Bornstein et al., (2016), Chong
et al., (2021), Ekerstad et al., (2018), Fox et al., (2016), Leung et al., (2020), Wald et
al., (2011) and Westgard et al., (2020)). When comparing the 2 main interventions, all
the studies who reported significant differences were team-based, with 3 of the unit-
based models reporting lower rates, with no data supplied, compared to 6 of the team-

based models.

Functional status was mentioned in only 6 of the studies analysed. Three studies
reported improvements in ADLS (Chong et al., (2022), Ekerstad et al., (2018), and
Wald et al., (2011)). Three studies reported no significant differences post intervention
(Alakare et al., (2021), Barnes et al., (2012) and Westgard et al., (2020)). The
remaining studies did not mention functional status or ADLs in their full texts (Bornstein
et al., (2016), Campmany et al., (2018), Chong et al., (2021), Conroy et al., (2013),
Fox et al., (2016), Huang et al., (2023), Jay et al., (2016), Leung et al., (2020), Lin et
al., (2021), Liu et al., (2021), Nathaniel and Amin, (2016), Preston et al., (2018),
Silverster et al., (2014) and van den Broek et al., (2023)). Two of the unit-based and

one of the team-based models showed an improvement in ADLs.

There was a mention of Length of Stay (LOS) data in 13 of the studies, but this was
very varied. Two of the studies reported no changes in LOS post intervention (Alakare
et al., (2021) and Wald et al., (2011)). Six of the studies reported a decrease in LOS
(Barnes et al., (2012), Bornstein et al., (2016), Huang et al., (2023), Leung et al.,
(2020), Preston et al., (2018) and Silverster et al., (2014)). Fox et al., (2016) reported
LOS data but no comparison data whilst Jay et al., (2016) reported varied results and
mentioned that there was no significant difference, increased LOS, and shorter LOS
post intervention. There was an increased LOS post intervention in 3 of the studies
(Conroy et al., (2013), Liu et al., (2021) and Nathaniel and Amin, (2016). There was
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no LOS data reported in 7 of the studies (Campmany et al., (2018), Chong et al.,
(2021), Chong et al., (2022), Ekerstad et al., (2018), Lin et al., (2021), van den Broek
et al., (2023) and Westgard et al., (2020)). Two of the team-based studies showed an
improvement in LOS, compared to 4 of the unit-based interventions. This was again

very variable as 2 of the unit-based interventions showed an increase in LOS.

Overall, the data had mixed results across these outcomes with readmission and
admission rates being the most reported measures. There was inconsistent reporting
across outcomes and there was no overwhelming difference between a unit-based
and liaison-based model. There was more data provided for admission rates for a

team-based model compared to liaison based.

1.7. Discussion

The interventions described across the studies share common elements but also
demonstrate variability in their specific components and implementation strategies. A
recurring theme is the use of CGA as a core component of the interventions. For
example, Alakare et al., (2021) implemented a systematic geriatric assessment that
included evaluation of functioning, cognitive status, delirium screening, and
medication reviews. Similarly, Conroy et al., (2013) focused on CGA delivered by
geriatricians in the ED. Other studies such as Wald et al., (2011) and Westgard et al.,
(2020) developed a unit primarily to provide a CGA.

Another common theme is the multidisciplinary nature of the interventions. Chong et
al., (2021) described” early geriatric specialist interventions”, while van den Broek et
al., (2023) highlighted interventions involving various healthcare professionals such as
care coordination teams, ED nurses, and patient navigators. Bornstein et al., (2016)
redesigned a unit-based workflow and trained interprofessional teams on general
medical/surgical units to create care plans for vulnerable older adults using principles

of comprehensive geriatric assessment and team management. Others such as
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Campmany et al., (2018), implementing multidisciplinary CGA performed by ED
professionals (physician, nurses, social worker, pharmacist) and created an elder-
friendly area (EFA) inside the ED. Conroy et al., (2013) described changes in ED unit
configuration to support the implementation of CGA, while Preston et al. (2018) noted
interventions involving changes to ED staffing and physical infrastructure. Conroy et
al., (2013) described the addition of geriatricians to support medical care decisions in
the ED, while Alakare et al., (2021) involved geriatricians in their systematic geriatric
assessment. This integration of specialized geriatric knowledge into the ED setting

appears to be a key factor in improving care for older patients.

The timing and duration of interventions varied across studies. Some, like Alakare et
al., (2021), implemented the intervention during the ED visit, while others, such as Lin
et al., (2021), included a follow-up program after the initial ED assessment. A key
aspect of implementation that emerged from the studies was the adaptation of ED
processes and structures to accommodate these interventions. However, there was
no detailed information on implementation strategies, barriers, and facilitators in the
reported studies. This lack of detail in the available full texts or abstracts makes it
challenging to fully understand the contextual factors that may influence the success

of these interventions in different settings.

The approaches to frailty assessment varied across the included studies, reflecting
the lack of a universally accepted definition or a measurement tool for frailty in the ED
setting. Some studies used specific frailty scales, while others relied on more general
assessments of functional status or risk. Alakare et al., (2021) used the CFS to identify
patients who were frail or at risk of frailty. Chong et al., (2022) also used the CFS,
focusing on patients categorized as 4-6 on this scale. These standardized tools
provide a more objective measure of frailty, potentially allowing for better comparison
across studies. Other studies used broader criteria to identify vulnerable older adults.
For instance, Lin et al., (2021) used the Fried frailty phenotype to classify patients as
pre-frail or frail. This approach considers multiple dimensions of frailty, including
physical function and physiological reserves. Some studies did not explicitly use frailty
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assessments but instead focused on age and other risk factors. Conroy et al., (2013)
targeted their intervention at patients aged 85 and older, while Chong et al., (2021)
included ED patients aged 85 years and above. The variability in frailty assessment
approaches highlights the diversity of methods used in the included studies. This
diversity reflects the ongoing debate in the field about the most appropriate ways to

assess frailty in the ED setting, which will be covered in more detail in this thesis.

Several studies described interventions that went beyond the traditional boundaries of
ED care. For example, Chong et al., (2021) focused on identifying patients for safe
discharge or transfer to low-acuity care settings, highlighting the importance of
considering the entire care pathway. Similarly, van den Broek et al., (2023) described
interventions involving discharge planning and coordination of services, emphasizing
the need for continuity of care beyond the ED visit. This will be further explored in this
thesis. Care coordination was often facilitated using standardized tools and protocols.
Conroy et al., (2013) mentioned the use of a standardized integrated proforma and
care pathways for frail older people, which can help ensure consistent and
comprehensive care across different healthcare providers. However, we did not find
detailed information on the specific mechanisms of service integration and care

coordination in most of the studies.

There was data missing on who compromised of the MDT, whether this was unit or
liaison based. It was difficult to draw conclusions as the different teams could not be
compared. This was particularly apparent whether social workers, occupational

therapists or physiotherapists were part of the team.

Overall, there were many limitations. A major limitation of this review is the substantial
variability and inconsistency in outcome reporting across the included studies, which
significantly constrains the ability to synthesise findings or identify clear patterns

between unit-based, liaison-based, and team-based interventions. Mortality data, for
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example, were available in only 7 of the 20 studies, and even within this subset several
authors reported the presence of mortality data without providing actual comparative
results, limiting interpretability. Similarly, readmission and admission rates, although
more frequently reported were often presented without statistical significance or lacked
adequate detail to determine the magnitude or direction of effect. Functional status
was notably underreported, with only 6 studies addressing this outcome and half
reporting no significant change, resulting in an insufficient evidence base to
meaningfully assess the impact of different intervention models. Length of stay data
were highly heterogeneous, with studies reporting decreases, increases, or mixed
outcomes, and with several providing descriptive accounts without comparative
analysis. Across all outcomes, the frequent absence of data in a large proportion of

studies exacerbated these issues, preventing robust cross-study comparisons.

Additionally, the included studies varied widely in design, sample size, intervention
structure, and outcome definitions, further limiting comparability. The imbalance in
reporting across intervention types such as more admission-related data for team-
based models compared to liaison-based services which introduces potential bias and
makes it difficult to determine whether observed differences reflect true effects or
simply disparities in documentation. In some cases, the lack of clarity regarding
intervention components and fidelity makes it challenging to attribute outcomes
directly to the model of care. Taken together, these limitations reduce the ability to
draw strong or generalisable conclusions about the relative effectiveness of unit-based
versus liaison-based services, and highlight the need for more standardised,

comprehensive, and methodologically rigorous reporting in future research.
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1.8 Conclusions

The overall review showed a shift towards holistic, patient-centred care models for frail
older adults in the ED. It does not make a difference whether the approach is unit or
liaison based but more that effective frailty management requires addressing medical,
functional, and social needs in an integrated manner and considering care both during
the ED visit and in transition to other settings. This is achieved by a CGA, by a team
of trained professionals, rather than the actual physical setting. The best outcome for
older, frailer adults is to have a geriatrician led, MDT team to provide a structured

assessment with integration with community teams.

The limitations identified across the included studies highlight significant gaps in
standardisation, reporting, and contextual detail. The variability in intervention design,
frailty assessment methods, and multidisciplinary team composition, combined with
incomplete descriptions of implementation strategies and care coordination
mechanisms, restricts the ability to draw firm conclusions about effectiveness and
scalability. These shortcomings underscore the need for future research to adopt
consistent definitions, standardised assessment tools, and transparent reporting of
implementation processes and resource requirements. Addressing these gaps will be
essential to inform evidence-based strategies for integrating geriatric-focused
interventions within emergency care settings. Further research is needed to look
specifically at patient reported measures. This thesis will focus on different methods

of identifying frailty and how patient specific outcome measures can be improved.
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Chapter 2 — Methods and the development of the Older

Persons Assessment Service
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2.1 Introduction

As described in Chapter 1, hospital admission has adverse outcomes for older adults.
To facilitate and combat this, innovative models of service delivery are required to
provide CGA for older patients presenting to the ED with frailty syndromes. When a
frailer, older adult presents to an urgent care setting, a multifactorial approach must
be adopted with an awareness of the “Geriatric Giants” which include Delirium, Falls,
Immobility, Incontinence, and social abandonment. Clinicians need to enable early
shared decision-making with accurate risk stratification about whether hospital

admission is in that person’s best interests.

2.2 Chapter aims

The aim of this chapter is to describe the OPAS and how it was developed. The service

will also be described in detail, and how the database was used for this MD thesis

This project is a service-based evaluation which took place at clinical sites across
Swansea Bay University Health Board (SBUHB). Approvals were obtained from the
appropriate clinical leads (Medicine, Care of the Elderly (COTE), Research &
Development). The project was undertaken in collaboration with the COTE team in
Swansea who have supported the design of this study. The COTE team is led by Dr
Elizabeth Davies, a consultant geriatrician working at Morriston Hospital, who
developed the Older Persons Assessment Unit in Morriston and has received
recognition for this work. The approval from the Research and Development team is
in Appendix 9.1 alongside a letter from the Clinical Director, Dr Davies, about the
clinical quality importee of this work.
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2.3 The OPAS service

An OPAS was developed, originally using adapted United States clinical practice. This
includes Geriatric Evaluation and Management Units (GEMUs) and Acute Care of the
Elderly (ACE) units, both of which are aimed to promote mobility and prepare for
independence whilst providing acute care using an MDT approach and assume the
care of the patient with a dedicated team of expert clinicians including nurses and
therapists. Published research demonstrates that care in ACE units is associated with
greater independence in ADLs at discharge, less frequent discharge to a nursing
home, shorter and less expensive hospital stays (Landesfeld et al., 1995 & Flood et
al., 2013) and reduced 30-day readmission rates, as well as higher satisfaction rates
among patients, family members, clinicians, and nurses (Counsell et al., 2000). In the
US, a model has been developed to try and replicate ACE units, for patients managed
on different hospital wards using the core values of CGA which showed lower rates of
adverse events, shorter hospital stays, and better satisfaction (Hung et al., 2013) but
compared to actual physical elderly care units they are not as effective (Landesfeld et

al., 1995). This may be due to lack of specialist nursing and therapy staff.

Morriston Hospital is a 750 bedded teaching hospital and tertiary referral centre which
houses the major Accident and Emergency Department for Swansea and Neath Port
Talbot which is additionally recognised as the Major Trauma Centre for Southwest
Wales. SBUHB unified medical admissions at Morriston Hospital in December 2022
following an organisational change process. Morriston provides Acute General
Medical services, Trauma and Orthopaedics service and General Surgical / Urological
specialties for the people of Swansea, Neath, and Port Talbot. Specialist tertiary
services provided at Morriston Hospital now include Renal Medicine, Neurology and
Neurosciences, Oral and Maxillofacial Surgery, the Welsh Centre for Burns and Plastic
Surgery, the bariatric surgery centre in Wales. Rheumatology and Palliative Medicine
are also provided to a wide catchment area. Morriston Hospital is the regional cardiac
and cardiothoracic centre and provides emergency PCI for Southwest Wales. These
services are supported by critical care facilities, including a 26-bedded general

intensive care unit and high dependency unit and a range of specialist beds.
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Acute, intermediate, primary and community care and mental health services are
integrated into the one Swansea Bay University Health Board. Services continue to be
delivered across a network of primary care practices, community clinics, health
centres, and community hospitals, supported by 3 main acute hospitals - Morriston,
Neath Port Talbot and Singleton. The Swansea Bay University Health Board provides
services to around 400,000 people, primarily serving the populations of Swansea,
Neath, and Port Talbot. The Health Board holds a university title and works closely
with Swansea University and its Medical School, along with other university and

college partners in Wales.

In Morriston Hospital, out of 139,636 attendances to the ED in 2020-2021, 3906 of the
attendees were older than 65 years and had presented with falls. In patients who are
aged more than 80 years, 41.64% of these converted to admission, with readmission
occurring in another 24% of patients within 2 weeks. Approximately 40% of the medical
intake is made up of older patients presenting with frailty syndromes, such as delirium,
falls, immobility, incontinence, and social abandonment. This is why a focus on
Identifying frail patients who may benefit from a CGA is essential for individuals and
overall system efficiency. The surgical liaison model had showed that a multi-
disciplinary team led by a consultant geriatrician, supported by junior medical staff and
using the existing team of surgical allied healthcare professionals supported the
rehabilitation and discharge of patients under the surgical liaison service (Shipway et
al., 2018). This was used as a blueprint to create a service within the ED to provide a
CGA and facilitate early discharges. The OPAS has undergone several changes since
the service was first developed. Each phase of service development is detailed below,

with the changes to the MDT and referral process noted.
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2.3.1 OPAS Liaison service: April 2018 to August 2018

From April to August 2018, the OPAS began a liaison service to the ED, taking referrals
from the medical and ED teams for patients who presented with frailty syndromes
(falls, cognitive impairment, care dependence, polypharmacy). The OPAS team
consisted of a Physiotherapist (PT), Clinical Nurse Specialist (CNS), and Advanced
Clinical Practitioner (ACP) with a background in medical nursing, linking with the
existing ED Occupational Therapy (OT) service. This was with the support of a
consultant Geriatrician. This was a redevelopment of a previous service which
provided a liaison service to patients, both in the ED and on the Acute Medical
Assessment Unit (AMAU). The service accepted referrals from 8 am to 4 pm Monday
to Friday. There was no capacity to provide Outpatient services, and the service only
provided advice as a liaison service because there was no capacity to admit patients

directly.

During this period, the service saw 437 patients, with 76% of the patients discharged
home following OPAS intervention. A further 90 patients received follow up in
Community Hospital based ‘Falls Clinic’ and 25 being followed up in a Geriatric Day
Unit. OPAS successfully transferred 29 patients to alternative inpatient healthcare
providers directly from ED utilising Community hospitals, nursing/residential homes,
or rehab facilities, rather than needing to admit to the acute hospital. Of the 60 patients
who required admission, 51 were admitted to a non-geriatric ward. The service was
able to show a sustained impact of reduction in admissions to medicine estimated to
be in the range of 50-80 admissions a month, prompting OPAS to be commissioned
as a permanent service. The readmission rate was consistently under 7% for patients
who had been seen by OPAS, whilst the over 80s had a 30-day readmission rate of
15% from general medicine at that time. This was a service primarily targeted on fallers
and ED discharged fallers had 14-day readmission rate of 25%, which is much higher
than that from OPAS. It is apparent from analysis of hospital system data and local
service data that the service is highly effective in facilitating alternative management
pathways, avoiding hospital admission. Table 2.1 shows monthly admissions to
general medicine beds between April 2017 and August 2018. It is evident in Figure 2.1
that the 2018 period (coinciding with the implementation of OPAS) is lower than its
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comparative period the previous year. This reduction equates to 8.4% fewer
admissions (418 patients). This data provides a crude indication of the positive impact
of OPAS as this allows for a visual comparison of admissions during the April to August
periods in 2017 and 2018 (circled in red).

Variable April May June July August
Admissions 2017 842 871 887 892 836
Admissions 2018 788 817 784 786 835

54 -54 -103 -106 -101

Change (2017-2018)
Admissions Avoided1
by OPAS

51 49 84 54

Table 2.1: Estimated OPAS admission avoidance 2018 by Month during the pilot.

OPAS was able to admission avoid over 50 patients a month

Emergency Admissions - Medicine [(by month)

~ e

Figure 2.1: Estimated OPAS admission avoidance 2018. X axis: month of the

year, Y axis: number of patients
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2.3.2 OPAS self-contained unit based but reduced opening hours: June 2020 to
January 2022

In June 2020, a dedicated unit within the ED was allocated to OPAS, enabling the
acceptance of patients directly from either triage or the Welsh Ambulance Service
(WAST). The COVID-19 Pandemic threatened the continuity of services for older
people in primary and secondary care with Outpatient clinics and Rapid Access clinics
closed to create space and workforce resource for additional inpatients and reduced
theatre capacity due to the expansion of intensive care unit areas and subsequent
redeployment of staff. There was also a shift towards denial of surgical procedures
and admission to acute secondary care on rapidly formulated decision tools using
frailty scoring. OPAS provided rapid access to specialist assessment, continued
access to Elderly Care services, avoided exposure to coronavirus related admissions
and the risks of nosocomial infection associated with admission. The service operated
from 8am-4pm on weekdays. Again, this was MDT based, which had expanded with
dedicated OT support and another ACP with a background in medical nursing, joining
the existing team of PT, ACP, and CNS, with a consultant Geriatrician leading the

service.

Between June 2020 and January 2022, the service saw 1396 new patients with 992
presenting with falls. 1167 patients (83.7%) were discharged off the acute site on the
day of assessment. 69 (4.96%) patients were admitted to other facilities run by the
Health Board (e.g. Inpatient Re-ablement). The average age of an OPAS patient was
83 years and had a CFS of greater than5. Readmission rate at 14 days was 5% (55).
The OPAS service was an intervention designed to take patients directly from triage
and later directly from WAST reducing waits and providing a clean admission stream.
A patient who presents during working hours in ED waited an average of 55 minutes
for assessment at OPAS from triage, which is influenced by factors out of OPAS control
e.g. patients waiting overnight for assessment. From a COVID-19 perspective, 298
patients were admitted, 35 (12.3%) contracted nosocomial COVID-19 of which 11
died, underlining the importance of hospital as a potentially hazardous environment.
OPAS offers a lot of ambulatory care but within the unit rather than at clinics because
of the pressures on clinic space throughout the health board. Since 2021, the
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conversion to admission via A&E has fallen to 37.68% (41.38% in 2017 pre-OPAS)
and readmission rate is consistently below 10%, compared to 25% pre-OPAS. The
service expansion was limited by staff shortages but still showed an improvement in
length of stay, discharge rates off the acute site and were able to provide a clean
admission stream, during the COVID-19 pandemic. OPAS was mentioned in the
British Geriatric Society good practice guide “COVID-19: Preventing nosocomial

infection in older people” (British Geriatrics Society and O’Mahony, 2021).

2.3.3 Unit based, increased opening hours and development of Frailty Short Stay
ward (RAU). February 2022 to December 2022.

OPAS expanded again with increased opening from 7am-7pm on weekday, with
associated recruitment of an additional ACP, with a background in trauma and
orthopaedic nursing, an Emergency Nurse Practitioner (ENP), and 2 CNS to prioritise

pathway management to pathway manage patient to geriatrician led acute units.

With an expanded MDT and opening hours, OPAS have seen double the patients,
averaging 42 per week (19 previously) with an average of 37 being discharged (17
previously), (Figure 2.2). The average age of an OPAS patient remains at 82 years
and had a CFS of greater than 5. OPAS demonstrates consistently improved triage
time, maintaining an average of 55 minutes for assessment at OPAS from triage, with
caveats mentioned previously and has expanded the type of patients seen, being able
to see more patients who present with injuries sustained from falls, plus still
maintaining core ethos of performing CGA in patients who present with frailty

syndromes (falls, cognitive impairment, care dependence, polypharmacy).
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Average OPAS patients seen and discharged perweek
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Figure 2.2: Average of patients seen and assessed per week by OPAS. Extended
MDT and opening hours started in February 2022. X axis: month of the year, Y

axis: number of patients

This service expansion within OPAS was coupled with developing a frailty Short Stay
Unit, called RAU (Rapid assessment unit) which is geriatrician led. The patient flow to
RAU is short-stay frailty with CNS pathway managers retrieving suitable patients from
ED to RAU. This unit was developed as the medical intake at Morriston Hospital is
accepted on two units; RAU and AMAU. Both were acute physician-led until July 2021
(Phase 1), when RAU became geriatrician-led (Phase 2). There was a change in
practice with twice daily board rounds and a consistent junior doctor team. The unit
has achieved a reduction in overall length of stay for the cohort of patients evaluated
especially for those aged greater than >70 years (P=0.007) and acute geriatricians
have delivered the 72-hour length of stay standard for assessment areas. This data
supported a change in practice; RAU took a frailty specific intake from January 2022
until December 2022 (phase 3). The unit received patients on frailty criteria for CGA,
with Clinical Nurse Specialists actively managing patients until discharge and following
them from OPAS to RAU and then to extended stay Geriatrics Ward or local community

hospitals. The ages of patients admitted to RAU is shown in Figure 2.3.
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Figure 2.3: The age of patients admitted to RAU during each phase

There was a change in practice between 1 and 2, with Phase 2 having geriatrician
input and a change in Phase 3 with a Frailty Specific intake. With the link with the
Short-stay acute geriatrics unit, despite an increase in LOS on the unit, there was a
significant reduction in LOS over patients’ admission, which was particularly noticeable
in those aged over 80’s. Meanwhile, median overall hospital LOS showed a reduction
from 7 to 5 days between phase 1 and phase 2 (P<0.01) and between phase 1 and 3
(P<0.05). For patients aged greater than 80 years old, the median LOS overall has
reduced from 12 days in phase 1 to 7 days in phase 3 (P<0.01). Mean LOS within
medicine at Morriston Hospital increased 1.5 days between Phase 1 and Phase 2. The
unit has shown a LOS benefit for patients aged greater than 70 years, those aged
greater than 80 years, experience a 5-day overall LOS reduction. Patient flow through
assessment areas is dependent on the function of downstream medical wards and the

ability to use community services. This is demonstrated in figures 2.4 to 2.9.
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Figure 2.4: Length of Stay (LOS) in RAU for all ages
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Figure 2.5: LOS in RAU for those aged over 70 years old
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Figure 2.6: LOS in RAU for those aged over 80 years old
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Figure 2.7. LOS in Morriston Hospital
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Figure 2.8. LOS in Morriston Hospital for those aged over 70 years old
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Figure 2.9 LOS in Morriston Hospital for those aged over 80 years old
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2.3.4 Acute Medical Services Redesign (AMSR) and expansion into Same Day
Emergency Care (SDEC): December 2022 to September 2024

Due to changes in the medical structuring during SBUHB, RAU moved to a specific
area of the new AMU (acute medical unit) in December 2022, this enabled OPAS to
also provide in-reach into SDEC and expand services. The OPAS team increased
further with a Physicians Associate (PA) and ACP, who was previously an advanced
practice paramedic. The increase in staffing allowed increased referrals, from Primary
Care, ED, and AMU, with an Out of Hours referral form (see Appendix 9.2). This
enabled patients to be seen quickly, normally within 48 hours as an outpatient, where
they could receive a CGA including polypharmacy review, therapies assessment and
be referred to community services such as VW. OPAS proactively work with the VW
in the community to optimise their care in the community, avoid difficulties in transition
to discharge in terms of medication reconciliation and follow up care and prevent

readmission or admission in the first place.

Swansea Bay Health Board is covered by eight community clusters (240 virtual beds),
each with their own VW and the VW governance structure includes the routine
collection of person-centred metrics. SBUHB covers a population of 390,000 with an
annual budget of around £1billion and the VW were set up in 2022 with a budget of
just under £3million. There are 5 VW in Swansea (Bay, Penderi, City, Cwmtawe &
Llwcher) and 3 in Neath and Port Talbot (Upper Valleys, Afan and Neath). The clusters
range in size from the Upper Valleys which serves a population of 32,138 to Bay which
serves a population of 75,221. The virtual wards exist to provide CGA, either to prevent
hospital admission or deterioration in the community or step-down care to coordinate
re-ablement, the transition to chronic disease specific services and ensure the
discharge process and transition to primary care goes smoothly. Each Cluster based
VW has a Clinical Manager (this is a band 7 nurse that oversees the VW), General
Practitioner (GP), Geriatrician, Pharmacist, Occupational Therapist, Physiotherapist,
Band 4 Assistant Practitioner, Specialist nurses such as Respiratory, Diabetes, and

Heart Failure, Band 3 Health care support Administrator and a Dietician.
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The change in practice allowed OPAS to see more medical patients, as opposed to
older adults who fall, which was the core of OPAS ED referrals. During this 2023,
OPAS team saw 1011 attendances, 414 (40.9%) Male, with a mean age 82.3 (+ 8.4)
years, CFS 5.3 (£ 1.2) and Charlson Co-morbidity index (CCl) 8.0 (£ 1.8), 701 (69.3%)
discharged same-day and 629 (62.2%) fallers. The OPAS team within ED had 776
attendances, 306 (39.4%) Male, age 82.4 (+ 8.7) years, CFS 5.3 (+ 1.1) and CCI 7.9
(£ 1.9), 540 (69.5%) discharged same-day, 557(71.8%) fallers. Whilst the OPAS team
within SDEC saw 234 attendances, 108 (46.2%) Male, age 81.8 (+ 8.0) years, CFS
5.2(x1.3)and CCl 8.2 (£ 1.7), 162 (69.2%) discharged same-day, 72 (30.1%) fallers.
There was significant difference between groups with NEWS (P<0.02), mortality
(P<0.001) and presenting complaint (P<0.001). Despite the change in the population
seen, the focus of OPAS remained to provide a CGA for older, frailer adults and still
provided an equitable same day discharge rate across both sites. There is poor flow
through the SDEC Unit and AMU, therefore onwards to the specialist wards. This leads
to inappropriate patient moves and prolonged waiting times that contribute to overall
deconditioning of frail, older adults who are inpatients. Currently in Morriston the
assessment and admission pathway can result in a patient waiting up to 10 days to
reach an elderly care ward by which time the deconditioning and general deterioration
in physical health for the individual is so great, the discharge process, which was once

simple, becomes complex and this further compounds the problem.

2.3.5 Future directions and Frailty Specific Hub: September 2024 onwards

The Health Board has several services for older people living with frailty that operate
as the interface between community and acute services: the VW network, the Acute
Clinical Teams (ACT), and the OPAS, as well as other Primary Care services such as
GP’s, District Nurses, Long Term Care team, Community Resource team. By creating
one integrated Frailty Service, it is hoped that it can improve care and access for
patients and better align and integrate services and teams to provide one model of

synergised care.
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The integrated frailty service will have within it a dedicated Frailty Unit that is staffed
by a multi-disciplinary team of geriatricians, nurses and therapists who will be able to
provide the targeted care these vulnerable patients need, right from the offset. By
giving them a comprehensive geriatrics assessment on arrival as well as having six
ring fenced beds for patients with a confirmed fracture neck of femur and enabling
specialty in reach and continuity of care across admitting areas and wards where the

aim is to minimise the time spent in hospital and reduce unnecessary admissions.

2.4. Data collection

With regards to data collection, OPAS collects admission data for every patient who
presents to the service. All patients receive a contemporaneous CFS following MDT
assessment, and the service achieves same day discharge for greater than 75% of
patients. Data collected for every patient who attends the OPAS service includes age,
gender, and 4 'A's Test score (4AT), presenting complaint, post code, number of
medications and whether the patient was admitted and to which hospital area this
occurred in. The data is collected in a Microsoft Excel worksheet and is manually
inputted each day, either directly into the spreadsheet or via a QR code linked to
Microsoft forms. Additional information is gathered from the ED Zylab system which
uploads all documentation including the CGA paperwork which incorporates an OT/PT
functional assessment. Patient mortality prospectively at 12 months was analysed by
reviewing electronic health records and evaluated postcode data to derive the Welsh
index of multiple deprivation (WIMD). This dataset was then analysed in a variety of
ways, depending on the specific outcome, which was being evaluated, which is
detailed in each chapter. Further information e.g. to score a CCl or to calculate a SDEC
score, was accessed using Welsh Clinical Portal (WCP) and Abertawe Bro-

Morgannwg Clinical Portal (ABMUCP) where the ED Zylab information can be found.
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Information is anonymised and gathered from existing clinical systems (WCP and
patient notes. Data points are as advised by ICHOM (International consortium for
Health Outcome measurement) for older person’s health outcomes measurement.

These include: -

(a) Demographics: NHS identification details, age, and date of birth (DOB), gender,

current living arrangement, date of access to service, postcode, and deprivation score

(b) Clinical factors: CFS, inappropriate medication use (including the prescription of
antipsychotics, benzodiazepines, tricyclic antidepressants, opioids, 1st generation
antihistamines, vasodilators or antispasmodics have been prescribed in the previous
12 months); cognitive impairment; comorbidities, activities of daily living function
(Barthel Index); total number of medications prescribed; AEC (Anticholinergic Effect
on Cognition Scale) score; hearing or vision impairment; level of care received

(Package of care (POC)/family/24h care); Charlston co-morbidity score.

(c) Disutility (harm) of care: Polypharmacy (total number of drugs prescribed and
adverse drug events and if medications make patients unwell), falls (how many falls in
last 12 months, how many result in fracture, need for any professional medical

attention and hospitalisation); iatrogenic delirium.

(d) Clinical status: Admission to hospital; time spent in hospital; readmission rates, all-

cause mortality (in hospital, and at 6 and 12 months); discharge destination.

(e) Ambulatory care scoring and Triage scoring: Glasgow score; AMB score; Sydney

Triage score.

2.5 Statistical analysis

Analysis and management of the dataset was undertaken with support of the
academic leads at Swansea University Medical School. As part of this | also undertook
training courses in statistical methods and database management supervised by the
academic supervisors. Detailed planning of this analysis will be ongoing. | ensured

that the data was organised into a workable format. The significance of differences in
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continuous variables from the planned perspective cross-sectional study will be
undertaken using T-test. Nonparametric data was analysed with appropriate tests
(Mann Whitney U test, Wilcoxon test) and differences in categorical variables using
chi-squared analysis. Data is described with appropriate measures of central tendency
(mean, median, standard deviation, quartile ranges) and represented graphically as
necessary. Continuous variables are presented as the mean * standard deviation,
whilst categorical variables are presented as the number (%). Statistical significance
was taken at P<0.05. Statistics will be described in more detail in each individual
chapter. Logistic regression was performed using SPSS (Version 28) to evaluate

associations when indicated.

2.6 Impact

Impact will be compared to standard care to measure improvement from services.

Each approach will be evaluated by assessing:

(a) Admission rates and avoidance; adverse events (falls, delirium) and mortality at 6

months and 12 months.
(b) Cost of service.

(c) Savings from service (medication, admission avoidance, reduced length of hospital

stays).

Proving or disproving an improvement in patient outcomes from the interventions and
their cost effectiveness will inform national approaches to community or pre-hospital

care for frail patient
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2.7. Summary and Discussion

In summary, the evidence suggests that effective interventions for frail patients in ED
include a MDT approach, with trained professionals with relevant experience and
skills, led by a geriatrician and who can link to the rest of the system in terms of follow
up and case management. There are some obvious gaps in the evidence as CGA is
by its nature an intervention that is holistic and considers the person including their
priorities, despite this, there are few studies that attempt to address patient reported
outcomes, with most studies present service-based metrics. The design of
intervention varies widely and as such it is difficult to appreciate the ideal intervention
that should be put into place in ED, it is clear that multicentre studies are needed that

can inform practice.

The OPAS database and OPAS service has provided a logical stepping stone for the
remainder of this thesis to try a find a solution to the problems noted above. This will
specifically focus on whether a physical specialist assessment unit based in the ED
improves patient centred outcomes. As part of this, another aim is to determine the
best approach for prehospital treatment of patients with frailty, focusing on Proactive
Care and finally to determine the best approach for in-hospital treatment of patients
with frailty, particularly focusing on pathway management and MDT input, improving
reactive care. It is only by working as a team, that front door, inpatient, and community

services can be linked to provide the best, holistic care for frailer, older patients.
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Chapter 3 — Screening for frailty at the front door
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3.1. Introduction

When an older person presents to hospital, there are several additional factors that
need to be considered with regards to whether inpatient admission is ultimately in that
person’s best interest (British Geriatric Society, 2014). These are wide ranging and the
most extensively studied is that of frailty. Frailty is defined as “a condition characterised
by loss of biological reserves, failure of physiological mechanisms and consequent
increased risk of experiencing a range of adverse outcomes, including hospitalisation,
longer length of inpatient stay, and delirium” (Clegg et al., 2013, Clegg et al., 2016,
Gilbert et al., 2018).

Frailty needs to be considered as part of a whole system's approach. Pre-hospital
frailty assessment has encountered significant historical barriers (Hung et al., 2013)
but it is important as identifying frail patients who may benefit from comprehensive
geriatric assessment (CGA) is essential for individuals and overall system efficiency.
However, patient selection is difficult to achieve through the usual bed management
processes and there is a growing need to develop alternative pathways which tend to
focus on Ambulatory or Same Day Emergency Care (SDEC). This is a focus of British
Geriatric Society’s principles of frailty (British Geriatric Society, 2021), Royal College
of Physicians (RCP) toolkit (Royal College of Physicians of London, 2014) and the

Welsh Assembly Governments 6 goals (Welsh Assembly Government, 2021).

The priority is to provide care in “the right place at the right time” and to provide an
individualised approach balancing the traditional model of hospital admission with the
ability to provide care closer to the place of residence. As part of this ‘Getting it right
first time (GIRFT) focus, it is important that we enable our paramedic colleagues to be
able to identify frailty (Charlton et al., 2022) as early identification is crucial.
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3.2 Aims

The aims of this chapter are to examine how frailty scoring, and the identification of
frail patients can be used to improve outcomes at this crucial stage. Aim 1 is to
examine AOD and how frailty influences this. Aim 2 is to examine the HFRS and how
this can be applied to patients in the ED and how the CFS links with the HFRS.

3.3 Aim 1 - ambulance offload delays

The aim of this section is to examine AOD in the ED and how this influences patient

centred outcomes.

3.3.1 Introduction on ambulance offload delays

Within the UK and developed western countries the proportion of older adults is
increasing to 23% of the entire population in the UK by 2035 (Office for National
statistics, 2012), 29% in Europe by 2050 (European Commission, 2020) and 20% of
the USA by 2030 (Centers for Disease Control and Prevention, 2013). In addition,
older frailer adults tend to attend hospital more frequently and have increased stay
length, leading to increased demands on the system. (Boone & Schuerer, 2013,
Newekk et al., 2009, Staudenmayer et al., 2013).

Older adults use ambulances more frequently than younger adults (Goldstein et al.,
2015), so paramedics and other pre-hospital staff need to be able to accurately triage,
develop appropriate management plans and be able to signpost to alternate services
effectively. This is more difficult in older patients who tend to have multiple co-
morbidities and are already living with frailty, making it more difficult to be able to use
current triage and management guidelines in prehospital care (Alshibani et al., 2021A).
This is particularly observed in older adults who fall and sustain significant trauma with
high injury severity, who were not accurately identified in specific triage trauma criteria
to identify who required trauma centre care (Alshibani et al., 2021B). This is because

traditional triage strategies rely on physiological variables (Alshibani et al., 2021C)
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which are not accurate in older adults due to the natural process of aging. Older adults
also tend to be on more medications and have significant co-morbidities which

traditional triage pathways do not consider.

Offload delays with ambulances at the ED are associated with adverse outcomes. By
2030, 25% patients attending the ED are projected to be over 80 years of age
(Creditor, 1993). Older people are likely to present with falls, delirium, immobility, pain
or trauma and these geriatric frailty syndromes can be difficult for triage systems to
assess, leading to older people being allocated lower priority status and a higher
chance of a 4-hour breach compared to younger patients (Creditor, 1993). Older
people also have a higher risk of longer waits which result in inferior outcomes (Jones
et al.,, 2022) and standardised mortality rate starts to rise from 5 hours after the
patient’s time of arrival at the ED and there is one extra death for every 82 patients
delayed for 6-8 hours (Jones et al., 2022).

Once the older patient has been offloaded into the ED, this remains a hazardous
environment. Patients who remain in ED for longer than 10 hours are at a significant
risk of developing delirium (Bo et al., 2016) and an ED-stay associated delirium
increases the patient's chance of being hospitalised and an extended stay of
approximately 1 week (Emond et al., 2017). Admission to the ED is associated with
adverse outcomes. Geriatric frailty syndromes can be difficult for triage systems to
adequately assess in a timely fashion, and time is critical to the triage function. This is
a factor that leads to older people being allocated lower priority status and their waits
can be often prolonged with the chances of a 4-hour target breach being much higher
in an elderly person verses an infant (Bo et al., 2016). Long waits in ED are linked to
increased inpatient mortality (Emond et al., 2017) and standardised mortality rate
starts to rise from 5 hours after the patient’s time of arrival and there is 1 extra death
for every 82 patients delayed for 6-8 hours. Delirium is also more common in patients
who spend more time in ED, especially for patients with a wait longer than 10 hours
(Rutberg et al., 2014). As many ED departments have no windows and have artificial
lighting, the lack of temporospatial queues increase delirium by increasing
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disorientation in space and time (Rutberg et al., 2014). An ED stay associated delirium
increases the patient’'s chance of being hospitalised and extended their stay by
approximately 1 week (Hewitt et al., 2020). All these adverse outcomes are magnified

in older, frailer adults.

Long waits in the ED, especially for elderly patients, are correlated with an increase in
subsequent hospital length of stay which increases nosocomial infection (British
Geriatrics Society and O’Mahony, 2021), which we have seen a huge impact recently
with the COVID-19 pandemic (Hewitt et al., 2020) which showed nosocomial-acquired
cases had a median CFS score of 5 compared with a CFS of 3 in community-acquired
cases which correlated with increased multi-morbidity in the nosocomial COVID-19
cases. It was estimated 16.4% of cases were probably hospital-acquired with an
inpatient mortality for nosocomial infection ranging from 38 to 42%, higher than
mortality in those with community-acquired infection. Those with hospital-acquired
infection were older and frailer (Ponsford et al., 2021). In patients with COVID-19 in
hospital, it is estimated that 12.5% of COVID-19 cases were hospital-acquired, with
an overall mortality of 27% in patients with nosocomial COVID. Increased mortality
was associated with older age, increased frailty, renal failure, and increased CRP
(Ponsford et al., 2021). Similar adverse effects can also be seen in other nosocomial

infections such as Influenza (Ponsford et al., 2021).

With respect to AOD specifically, there is a little consensus about what constitutes a
long delay with some studies describing over 30 minutes and others over 60 minutes
(Stewart et al., 2019, Li et al., 2019). Those who experience longer AOD tend to be
older, female and live in dependent living situations but there has been no association
shown between AOD with mortality or increased LOS (Stewart et al., 2019). This was
not replicated in other studies which have showed that increased AOD were
associated with increased mortality, with women and those aged greater than 65 years
waiting longer (Dawson et al., 2022). There is also research suggesting that increased
AOD is associated with increased LOS in the ED, which is not a favourable
environment for older adults (Crilly et al., 2015). The Nuffield Trust published guidance
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which states that “patients arriving at an emergency department by ambulance must
be handed over to the care of A&E staff within 15 minutes” (Nuffield Trust, 2024). There
was a 27% increase in AOD in the winter 2023-24 and a clinical review in 2023 by the
Association of Ambulance Chief Executives showed that of patients who experienced
a handover delay of over an hour, 30,000 potentially experienced additional harm and
3,000 potentially experienced severe harm because of the delay (Association of

ambulances, 2024).

All the adverse effects noted above, highlight the importance of identifying frailty, as
early as possible, by a trained professional. When paramedics were asked about
frailty, they felt that a frailty assessment in a prehospital setting was feasible and
important (Green et al., 2018, Harris et al., 2018) and that paramedics should be aware
of it (Green et al., 2018, Harris et al., 2018). Paramedics recognise the significance of
frailty and how many older adults are living with frailty (Alshibani et al., 2023). There
have been many frailty scores used and assessed by paramedics and other pre-
hospital professionals (Goldsteom et al., 2014) and there is a need for a simple, clear
frailty measure to facilitate a clear handover. There are barriers as some pre-hospital
staff feel like they are not the best placed professionals to conduct a frailty assessment
(Harris et al., 2018). The six frailty scores which have been used in pre-hospital care
are: 1) Care Partner-Comprehensive Geriatric Assessment (CP-CGA), 2) Care
Partner-derived Frailty Index based up on Comprehensive Geriatric Assessment (CP-
FI-CGA), 3) Edmonton Frail Scale (EFS), 4) Groningen Frailty Index (GFl), 5) CFS,
and 6) Timed-Up and Go (TUG) test (Harris et al., 2018). Some are based on
comprehensive geriatric assessment (see Chapter 1) and others are based on
functional assessment (CFS, TUG and EFS).

The aim of this chapter was to examine whether AOD was associated with age, CFS,
inpatient length of stay (LOS), ED re-attendance within 6 months and mortality at 6
months. A comparison of those over 65 years old with those who were directly admitted
to the OPAS in Morriston Hospital.
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3.3.2 Methods on ambulance offload delays
3.3.2.1 Study design

This was a retrospective analysis examining adult ambulance offload data to Morriston
Hospital, Swansea during consecutive months February to June 2022 focussing on
age, CFS, inpatient LOS, ED re-attendance within 6 months and mortality at 6 months.
This was service based delivery and development as part of improving clinical quality.
Those over 65 years old were compared with those who were directly admitted to the
OPAS and those who remained in the ED. Further information was accessed using
WCP and ABMUCP where the ED Zylab information can be found.

3.3.2.2 Statistical analysis

Continuous variables are presented as the mean t standard deviation, whilst
categorical variables are presented as the number (%). Statistical significance for
continuous variables was determined using student’s t-test and categorical variables

using Chi-squared test. Statistical significance was taken at P<0.05.

3.3.3 Results on ambulance offload delays

A consecutive sample of 1,000 people transported by ambulance to Morriston Hospital
ED from February to June 2022, with a mean age 66.7 + 20.9 years and 492 (49.2%)
males. The mean CFS was 5.4 + 1.5 and AOD was 322.5 £ 1451.1 minutes with a
mean LOS of 9 + 17.3 days. At 6 months follow-up, 836 (83.6%) patients were alive
and 320 (32%) had represented to the ED. Of patients included, 378 (37.8%) people
were aged below 65 years old and 622 (62.2%) were older than 65 years. Compared
to people less than 65 years old, those older than 65 were more likely to experience
AOD (403.0 + 1825.3 minutes’ vs 189.3 + 251.2 minutes, P=0.02) and have a longer
LOS (11.0 £ 19.6 days’ vs 5.0 + 11.5 days, P<0.001). Moreover, greater mortality was
observed at 6 months’ follow-up in those aged greater than 65 compared to those
aged less than 65 (22.1% vs 0.1%, P<0.001). These data are presented in Table 3.1.
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All

<65 years old

2 65 years old

Variable P value
n=1,000 n=378 [aoee

Age (years)  66.7 (£20.9) 43.8(£13.8) 80.6(t88)  P<0.001
Male (n/%) 492 (49.2%) 200 (52.9%) 292 (46.9%)

P=0.07
Female (/%) 508 (50.8%) 178 (47.1%) 330 (53.1%)
CFS 5.4 (+1.5) N/A 5.4 (+1.5) N/A
Offload 322.5 (+ 189.3 403.0 (¢

P<0.02
(minutes) 1451.1) (£ 251.2) 1825.3)
LOS (days)  9.0(+17.3) 50(x11.5)  11.0(¢19.6) P<0.001
Readmitted 320 (32.0%) 116 (30.7%) 204 (32.8%) P=0.49
Alive (n/%) 836 (83.6%)  352(93.1%) 484 (77.8%)

P<0.001

Dead (n/%)

164 (16.4%)

26 (0.1%)

138 (22.1%)

Table 3.1: Patient characteristics of those transported by ambulance to
hospital CFS clinical frailty score, LOS Length of Stay in days. Continuous variables
are presented as the mean (x standard deviation), whilst categorical variables are

presented as the number (%).

When performing a comparison of those over 65 years old admitted to ED with those
who were directly admitted to the OPAS, 622 patients were included. Of patients
included in the analysis, 33 (0.05%) people were offloaded directly into the OPAS area.
Compared to people offloaded into the OPAS area, people offloaded into the ED were
younger (80.2 (+ 8.8) years old vs 86.9 (+ 13.8), P<0.001), had increased AOD (406.0
+ 1873.7 minutes’ vs 104.0 £ 110.8 minutes, P=0.05) and a longer LOS (12.0 £ 20.0
days’ vs 5.1 £ 8.6 days, P=0.05). Those offloaded into OPAS were frailer as per CFS
(5.9+1.3vs 5.4 +1.5,P=0.03). Moreover, greater mortality was observed at 6 months’
follow-up in those offloaded into the ED compared to those into the OPAS area (23.6%
vs 9.1%, P=0.05). These data are presented in Table 3.2.
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2 65 years old OPAS ED
Variable P value
n=622 n=33 n=589
Age (years)  80.6 (£8.8)  86.9(£13.8) 80.2(x88)  P<0.001
Male (n/%) 292 (46.9%) 15 (45.5%) 277 (47.0%)
P=0.86
Female (/%) 330 (53.1%) 18 (54.5%) 312 (53.0%)
CFS 5.4 (+1.5) 5.9 (+1.3) 5.4 (+ 1.5) P<0.03
Offload 403.0 104.0 406.0
P<0.05
(minutes) (+ 1825.3) (+ 110.8) (+ 1873.7)
LOS (days)  11.0 (+19.6) 5.1 (+8.6) 12.0 (£ 20.0)  P<0.05
Readmitted 204 (32.8%) 11 (33.3%) 193 (32.7%)  P=0.94
Alive (n/%) 484 (77.8%) 30 (90.9%) 450 (76.4%)
P<0.05

Dead (n/%)

138 (22.1%)

3 (9.1%)

139 (23.6%)

Table 3.2: Patient characteristics of those aged greater than 65 years old, who
were offloaded into OPAS compared to those who were offloaded to ED CFS
clinical frailty score, LOS Length of Stay in days. Continuous variables are presented
as the mean (z standard deviation), whilst categorical variables are presented as the

number (%).

With respect to gender, males were younger (65.0 £ 20.4 vs 68.3 + 21.4 years old,
P=0.01) and had a lower CFS (5.2 £ 1.6 vs 5.5 = 1.4, P<0.009). There was no
difference in AOD (302.7 + 1484.5 minutes’ vs 341.6 = 1419.1 minutes, P=0.67) and
LOS (8.2 £ 15.5days’ vs 9.8 £ 18.8 days, P=0.15) and no difference in mortality (17.1%
vs 15.7%, P=0.57) or readmission rates (30.5% vs 33.5%, P=0.31). Even when
excluding those aged less than 65 years, Males were younger (79.3 + 8.3 vs 81.7
9.3 years, P<0.001) but there was no difference in mortality, LOS, AOD or readmission

rates. This data is presented in Table 3.3.
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All Male Female
Variable P value
n=1,000 n=492 n=508
Age (years)  66.7 (£20.9) 65.0(+204) 68.3(+21.4) P=0.01
CFS 5.4 (+1.5) 5.2(+ 1.6) 5.5 (+ 1.4) P<0.009
Offload 322.5 302.7 341.6
P=0.67
(minutes) (+ 1451.1) (+ 1484.5) (+ 1419.1)
LOS (days)  9.0(+17.3) 82(+155)  9.8(+188)  P=0.15
Readmitted 320 (32.0%)  165(33.5%)  155(30.5%)  P=0.31
Alive (n/%) 836 (83.6%) 408 (82.9%) 428 (84.3%)
P=0.57

Dead (n/%)

164 (16.4%)

84 (17.1%)

80 (15.7%)

Table 3.3: Patient characteristics of those transported by ambulance to hospital
by Gender. CFS clinical frailty score, LOS Length of Stay in days. Continuous
variables are presented as the mean (x standard deviation), whilst categorical

variables are presented as the number (%).

3.3.4 Conclusion on ambulance offload delays

Longer AOD times are associated with greater 6-month mortality and re-attendance
for older, frailer people in ED. Those directly offloaded to OPAS had decreased LOS
(5.1 days) and offload time (110.8 minutes’) despite a mean CFS 5.9, indicating a need
to increase OPAS capacity including direct offloads and referrals into OPAS. As each
call-out has a huge cost per hour there are significant potential cost savings plus
improved patient experience and outcomes. With respect to gender, there was no
difference in mortality and AOD between females and males, but males tended to be
younger and less frail which may account for this. Previous studies did not look at

frailty specifically.
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This study has some important limitations. Firstly, it is a retrospective study which is
prone to usual biases associated with this type of study. To minimise this, patients with
missing data were excluded from the analysis. There are multiple external factors that
may lead to increased AOD, which we have not controlled for in this study. These
include ED crowding, staffing levels, and ambulance availability. These uncontrolled
variables introduce potential confounding effects, making it difficult to attribute
observed changes solely to the intervention. Second, the number of patients offloaded
directly to the OPAS area represented only a small proportion of the total sample aged
over 65 years, limiting the statistical power and generalisability of findings related to
OPAS-specific outcomes. This small subset may not adequately reflect the broader
population of older adults attending the ED. This was demonstrated in the large
confidence intervals which it is difficult to determine clinical significance and to make
meaningful conclusions about AOD as a benefit for OPAS expansion. Consequently,
further data collection focusing on the OPAS cohort is warranted to enable more robust

analysis and to determine whether observed trends persist in a larger sample.

There is little consensus on what tools should be used to assess frailty prior to hospital
admission by the paramedics and ambulance service and at the front door when the
patient has been admitted to hospital, there is. The importance of frailty assessment
early is paramount as it supports clinical decision making and enables patients to be
placed on the right pathways earlier and avoidance of hospital admission and
convenance entirely, therefore causing less AOD. This is a focus of BGS’s principles
of frailty (British Geriatric Society, 2021), RCP (Royal College of Physicians of London,
2014), and the Welsh Assembly Governments 6 goals (Welsh Assembly Government,
2021). The priority is to provide care in “The right place at the right time” and to provide
an individualised approach balancing the traditional model of hospital admission with
the ability to provide care closer to the place of residence. As part of this ‘Getting it
right first time’ focus, it is important that we enable our paramedic colleagues to be
able to identify frailty (Green et al., 2018, Harris et al., 2018) as early identification is
crucial and the CFS maybe the easiest way. By being able to share data across
settings such as hospital frailty risk score (Gilbert et al., 2018) in secondary care or

electronic frailty index (Clegg et al., 2016) in primary care would benefit paramedics.
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In conclusion, those with increased AOD have increased 6-month mortality and
increased hospital LOS, and this is especially prevalent in those aged over 65 years
old. We have shown that with a frailty specific area which specialist staff who can
perform a comprehensive geriatric assessment for these patients can significantly
improve patient outcomes and experience. This is why it is important that we identify

frailty at the front door, even prior to hospital admission.

3.4 Aims of hospital frailty risk score (HFRS) identification in the ED

The aim of this section is to look at frailty in the ED, and whether CFS is the best way

of identifying frailty or whether the HFRS could be used.

3.4.1 Introduction of HFRS identification in the ED

While there is growing interest in assessing frailty in older people needing NHS
specialised services, there is no standardised approach, making case-mix
comparisons difficult. The electronic Frailty Index (Clegg et al., 2016) is used in primary
care but has not been validated for its predictive utility in secondary care or specialised
services. As described, identifying frailty at the earliest opportunity is crucial and is a
focus of British Geriatric Society’s principles of frailty (British Geriatric Society, 2021),
RCP toolkit (Royal College of Physicians of London, 2014), and the Welsh Assembly
Governments 6 goals (Welsh Assembly Government, 2021). There are numerous
different tools that can be used to identify frailty in both primary and secondary care

and there is little consensus about which tools are best.

The ability to identify frailty early in a patient’s journey is especially important and in
Wales, the Welsh Ambulance Service NHS Trust (WAST) collect CFS data on every
patient they have seen as part of their assessment documentation. This is manually
inputted by the Paramedic themselves, rather than being calculated automatically. The

CFS is used by paramedics in the UK but not routinely internationally (Green et al.,
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2018, Robson et al., 2019) but there are some perceived barriers to it being used.
Paramedics, when questioned, were unsure of the use of the CFS and were worried
that it could be used as a way of limiting the care patients receive, rather than providing
a way of triaging who would benefit most from being transferred to an alternative
pathway of care. The CFS documented by paramedics was lower than that collected
by geriatricians or after assessment with a CGA, showing a limitation of the CFS ability
to be used prehospital prior to a CGA being performed (Robson et al., 2019). The
Welsh Assembly Government want to embed CFS scoring into every ED in Wales.
This has happened in multiple departments in the UK (Elliott et al., 2017, Elliott et al.,
2021, Kaeppeli et al., 2020, Serina, et al., 2021, Shrier et al., 2021., Wallis et al.,
2015). This is normally calculated at triage as frailty can predict adverse outcomes
(Elliott et al., 2021).

At the front door of the hospital, the CFS has been studied in the ED and is the most
common tool used in this setting in the UK (Elliott et al., 2021, Kaeppeli et al., 2020,
Serina, et al., 2021., Lewis et al., 2019). The CFS has been used both as a triage
method and as a way of identifying patients who would benefit from COTE input. This
is either for COTE as a liaison service or to identify patients to move to frailty specific
units. The CFS has been used internationally (UK, Australia USA, and Switzerland) in
the ED and is linked to predicted LOS and mortality (Elliott et al., 2021, Kaeppeli et al.,
2020, Serina, et al., 2021., Lewis et al., 2019). The CFS has been studied in “Silver
Trauma” as part of a falls assessment where the CFS has been found to predict
increased LOS, mortality, increased inpatient delirium risk and increased care support
needed at discharge (Rickard et al., 2021). The advantage of the CFS being used in
ED is that the CFS is quick and easy to use as it is designed to be picture based with
a concise description of a person's functional ability (Rookwood et al., 2020). It is also
available as an app for mobile devices. It has been evaluated in the ED for reliability
and has been validated in the ED (Fehlmann et al., 2022, Horlin et al., 2022). It takes
approximately one minute to calculate a CFS and due to its speed and ease, has been
recommended in the ED (Preston et al., 2018., Elliott et al., 2017., Horlin et al.,2022,
Fehlmann et al., 2022).
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There are some issues around the use of the CFS in the ED. ED departments are
remarkably busy and the CFS is not calculated routinely, with completion rates ranging
from 50% to 98.9% (Knight et al., 2022., McGrath et al., 2019, Jarman et al., 2021,
Checa-Lopez et al., 2023). Also, staff felt that the CFS was easy to use on practice
cases, whilst patients are more complex, and this decreased their confidence in using
the CFS (McGrath et al., 2019). The CFS cannot be calculated automatically, and this
is a barrier towards its use. The CFS does require minimal training but is perceived to
be “it is someone else’s role” or that “it is not a priority” (Jarman et al., 2021, Checa-
Lopez et al., 2023). The Acute Frailty Network (NHS Acute Frailty Network, 2021) state
that “The CFS can be undertaken by any appropriately trained healthcare professional
(doctor, nurse, health care assistant, therapist etc.) with training and support” showing
that this can be calculated without needing to be a practitioner specialising in older
adults and that any medical professional with minimal training is competent to perform

a CFS in any clinical encounter.

The CFS as a scoring system does have issues. The Acute Frailty (NHS Acute Frailty
Network, 2021) state that “Ask the patient or their carer/next of kin/paramedics/care
home staff what their capability was TWO weeks ago”. The CFS has only been
validated in older people i.e. those over 65 years old and it is not validated in those
with dementia or learning disability and in younger populations (below 65 years of
age). In some studies, agreement between ED CFS and inpatient CFS was found to
be weak and the CFS calculated in ED, could not predict outcomes such as mortality
and length of stay (Shrier et al., 2021). Studies have shown that the CFS is used
primarily within medicine, in subspecialities such as geriatrics, ED, ITU, cardiology and

renal medicine (Church et al., 2020).
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There have been issues with the ethics surrounding the CFS as during the COVID-19
pandemic there were numerous examples of the CFS being used as way of limiting
care that patients received. As the CFS is easy to calculate and rapid, NICE and the
BGS suggested that the CFS was used to assist with critical care decision making
(National Institute for Clinical Excellence, 2020, British Geriatrics Society and
O’Mahony, 2021). The CFS was used inappropriately as those patietns with a CFS cut
off of greater than 5 being identified as frail and therefore not for intervention rather
than as a way of identifying those would benefit most from a CGA. This is thought to
be influenced by the CFS being a test of one's functional ability therefore giving it an
“ableist bias” (Atkins et al., 2021). This had particularly emotive effects in those with
stable disabilities and the perceived value that society places on these individualises
lives due to the elevated levels of support and care needs they had prior to be
diagnosed with COVID-19 (Baker, 2020).

To create a score that was calculated automatically, the HFRS was created. The
HFRS was developed using Hospital Episode Statistics and validated on over one
million older people using hospitals in 2014/15. The HFRS uses International
Classification of Disease 10 (ICD-10) codes that look at range of presentations from
elective to nonelective hospital admissions to generate a frailty risk score (Gilbert et
al., 2018). When assessed in clinical practice, the score was able to identify a relatively
small proportion of people over 75 years old in hospitals who were at the greatest risk
of harms of prolonged or inappropriate admission such as increased LOS, mortality,
and readmission (Gilbert et al., 2018). The initial validation was in over 1 million
patients and those with elevated risk on the HFRS was associated with increased
LOS, mortality, and readmission rates. There was also fair to moderate correlation with
Fried and Rookwood frailty scales (Gilbert et al., 2018).
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Importantly the HFRS can be calculated automatically, which removes the burden and
potential errors associated with manual scoring systems such as the CFS (Gilbert et
al., 2018). this is because the HFRS uses administrative hospital data collected
routinely and is based on 109 broad ICD-10 codes with specific weighting applied to
each variable. This removes the need for manual assessment of frailty, removing the
biases that the CFS can be prone to (Baker, 2020). This reduces the time and effort
needed to calculate the CFS and there are no inter-operator reliability issues. When
calculating the HFRS, all 20 diagnostic fields in all episodes are searched for the ICD-
10 codes and added together to create the final score. Three risk categories can be
created using cut-points which discriminated between individuals with different risks of
adverse outcomes. These are Low-risk of frailty (HFRS less than 5), Intermediate-risk
of frailty (HFRS 5-15) and High-risk of frailty (HFRS greater than 15). By using ICD-
10 codes, the HFRS is closer to the electronic frailty index (EFI) used in primary care
which is based on Read codes used in most UK general practices (Clegg et al.,
2016).

The HFRS has been used in specialist services Cardiac Surgery, Stroke, Hip fractures
and has even been validated in France, Australia but never calculated automatically
in an ED population (Nghiem et al., 2021, Meyer et al., 2021, Imman et al., 2021). One
study of comparing both the CFS and HFRS in the ED showed that both scores
predicted adverse outcomes, but these scores were calculated using retrospective
CFS data and then the HFRS was calculated only for those admitted. (Alshibani et al.,
2022). There was low/slight agreement between the scores indicating that the scores

look at different aspects of frailty.

The HFRS and CFS both have their benefits and identifying older people at risk of
adverse outcomes in hospital can allow a system to provide frailty-specific
interventions throughout their stay. To aid triaging and in identifying who would benefit
from the input of the OPAS in Morriston Hospital, ED, both scores have been

analysed.
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3.4.2 Methods of HFRS identification in the ED
3.4.2.1 Study design

This was a retrospective analysis of patients admitted to the OPAS at Morriston
Hospital in Swansea. The HFRS was used to categorise patients in High/Intermediate
and Low Frailty Risk. Low was classified as less than 5 and High/Intermediate as
greater than 5. We considered age, CFS, length of stay (LOS), 12-month mortality and
evaluated postcode data to derive the WIMD to compare these measures in people
classed as high/intermediate or low frail per HFRS. Further information was accessed
using WCP and Abertawe Bro-Morgannwg Clinical Portal (ABMUCP) where the ED
Zylab information can be found. All the information was placed in a subset of the OPAS

database in Microsoft excel.

To enable a HFRS to be calculated, digital workforce developed a system to
automatically work out the HFRS and then this allowed the implementation of a “Frailty
Flag” to appear on the ED clinical portal system, which showed those patients who
were High/Intermediate frailty as per HFRS. Implementation of the “Frailty Flag” which
considered the set of rules derived by Lightfoot’'s analysis along with the Frailty
algorithm. This flag is calculated based on a set of rules derived by the analysis
conducted by Lightfoot along with the Frailty score, which provides a scoring to identify
patients with Low (0 — less than5), Intermediate (5 - 15) and High risk (greater than15)
of adverse clinical outcomes in older people admitted to a hospital. The patients’
characteristics that were used to create the Frailty score are bed days, hospital costs,
and a set of 109 ICD-10 codes for diagnosis identified a priori as signs of frailty.
Hospital admissions related with mental health are excluded and the calculation of the
Frailty score is based on the entire history of hospital admissions. This then enabled
an automatic frailty flag for those patients aged over 50 years old with a LOS of over
14 days in the preceding 2 years or patients aged over 50 years old with a HFRS of

over 5.
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3.4.2.2 Statistical analysis

Continuous variables are presented as the mean + standard deviation, whilst
categorical variables are presented as the number (%). Statistical significance for
continuous variables was determined using student’s t-test and categorical variables
were determined using Chi-squared test. Statistical significance was taken at
P<0.05.

3.4.3 Results of HFRS identification in the ED

A total of 1,581 patients were included for analysis from consecutive admissions from
January 2021 to August 2022, using HFRS to divide into High/Intermediate and Low
frailty as per HFRS. The initial sample was 1694 patients but 113 were excluded from
analysis (10 High/Intermediate and 103 Low) as they were aged below 65 years and
this would not allow comparison with CFS, as this is only validated in those aged
greater than 65 years. Of the entire cohort, the mean age 83.5 + 7.6 years and 634
(40.1%) were male. The mean CFS of the total cohort was 5.2 £ 1.3 and at 12 months’
follow-up, 1114 (70.5%) patients were alive and 467 (29.5%) had died. The mean
WIMD decile of the total cohort was 5.6 + 2.9. These data are presented in Table 3.4.
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All HFRS High/ HFRS Low
Variable Intermediate P value
n=1581 n=668 n=913
Age (years) 83.5 (x 7.6) 84.0 (£ 7.3) 83.2(x7.8) P=0.03
Male (n/%) 634 (40.1%) 286 (42.8%) 348 (38.1%)
P=0.05
Female (n/%) 947 (59.9%) 380 (58.2%) 565 (61.9%)
CFS 52 (x1.3) 59 (x1.2) 44 (x1.4) P<0.001
Alive (n/%) 1114 (70.5%) 428 (64.1%) 686 (75.1%)
P<0.001
Dead (n/%) 467 (29.5%) 240 (35.9%) 227 (24.9%)
Deprivation
5.6 (x2.9) 5.5 (x 3.0) 5.7 (x 3.0) P=0.23
decile

Table 3.4: Patient characteristics of those admitted to the OPAS unit divided by
of HFRS identification in the ED. CFS clinical frailty score, HFRS hospital frailty risk
score Continuous variables are presented as the mean (x standard deviation),

categorical variables are presented as the number (%).

Of patients included in the analysis, 668 (42.3%) people were identified as
High/Intermediate using the HFRS and 913 (57.7%) people classed as Low frailty.
Compared to people classed as low frailty, people with High/Intermediate frailty were
more likely to be male (42.8% vs 38.1%, P=0.05), be older (84.0 + 7.3 years vs 83.2
+ 7.8 years, P=0.03), and have greater CFS (5.9 + 1.2 vs 44 + 1.4, P<0.001).
Moreover, greater mortality was observed at 12 months’ follow-up in people with
High/Intermediate compared to those with Low frailty (35.4% vs 24.5%, P<0.001). The
mean WIMD decile of those with High/Intermediate frailty was 5.5 + 3.0 compared to
those with low frailty 5.7 + 3.0. (P=0.23). These data are presented in Table 3.4. The
distribution of HFRS and CFS is shown in Figure 3.1.
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Figure 3.1: Comparing the CFS and HFRS data distribution CFS clinical frailty

score, HFRS hospital frailty risk score

When comparing CFS, 474 (29.9%) had a CFS of less than 5 with a mean CFS of
3.7(x 0.6) and 1107 had a CFS greater than or equal than 5, with a mean CFS of 5.9
(x 0.9). Compared to people with CFS less than 5, those with CFS greater than or
equal than were move likely to be older (84.6 + 7.2 years vs 80.9 £ 8.0 years, P<0.001)
and be classed as High/Intermediate frailty (596 (53.8%) vs 72 (15.2%), P<0.001).
There was no difference in gender, with males (42.4% vs 39.1%, P=0.22) across the
CFS. Moreover, greater mortality was observed at 12 months’ follow-up in people with
CFS greater than or equal than 5 compared to those with CFS less than5 (64.1% vs
10.0%, P<0.001). The mean WIMD decile of those CFS greater than or equal than 5
was 5.5 + 2.9 compared to those with CFS less than 5 5.8 £ 3.0. (P=0.07). These data

are presented in Table 3.5.
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All CFS <5 CFS >/ 5
Variable P value
n=1581 n=474 n=1107
Age (years) 83.5 (x 7.6) 80.9 (= 8.0) 846 (x7.2) P<0.001
Male (n/%) 634 (40.1%) 201 (42.4%) 433 (39.1%)
P=0.22
Female (n/%) 947 (59.9%) 273 (57.6%) 674 (60.9%)
CFS 52 (£1.3) 3.7(x 0.6) 59 (£ 0.9) P<0.001
HFRS low
913 (57.7%) 402 (84.8%) 511(46.2%)
HERS P<0.001
668 (42.3%) 72 (15.2%) 596 (53.8%)
high/intermediate
Alive (n/%) 1114 (70.5%) 428 (90.0%) 394 (35.9%)
P<0.001
Dead (n/%) 467 (29.5%) 46 (10.0%) 713 (64.1%)
Deprivation decile 5.6 (+ 2.9) 5.8 (£ 3.0) 5.5 (x2.9) P=0.07

Table 3.5: Patient characteristics of those admitted to the OPAS unit divided by

CFS. CFS clinical frailty score, HFRS hospital frailty risk score Continuous variables

are presented as the mean (x standard deviation), whilst categorical variables are

presented as the number (%).

When looking at the mean WIMD decile, this was not significant by either CFS or

HFRS but there was a trend by CFS as seen in Figure 3.2.

77



~
ve

privation increases with frailty

erage deprivation de

Figure 3.2: Frailly by CFS and WIMD decline CFS clinical frailty score, Welsh
index of multiple deprivation (WIMD)

With respect to HFRS as a screening tool in our sample when comparing those with
High/Intermediate and Low frailty, Sensitivity: 0.54, Specificity: 0.85, Positive
Predictive Value: 0.89, Negative Predictive value: 0.44, Area Under Curve: 0.29. This

is seen in Figure 3.3.
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Figure 3.3: The ability of HFRS as a screening tool for frailty
identification. Sens Sensitivity, Spec Specificity, Positive Predictive Value (PPV),
Negative Predictive value (NPV), Area under Curve (AUC).

3.4.4 Validating the HFRS as a “Frailty Flag” in ED

The validity of the HFRS as a tool to identify patients in Morriston Hospital ED was
prospectively assessed over a 10-day period in October 2022. All patients admitted to
the ED on these days were included for analysis, who were aged over 65. A CFS was
calculated for all the patients, and then the HFRS footprint was checked to see if the
patients were “flagged” on the system. There has been a development of electronic,
automated Frailty Flag that operates in real-time to signpost appropriate patients who
would benefit from CGA which we have evaluated in clinical practice. The flag was
already present on the ED interface (see Appendix 9.3 for example live view). The
presenting complaint of the patient was also noted, and whether this was a frailty
syndrome. Frailty syndromes were previously known as geriatric giants and one of
these five frailty syndromes can indicate that the patient is frail (British Geriatric

Society, 2014). These include falls, immobility, delirium, incontinence, and increased
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susceptibility to side effects of medication. The CFS was calculated by the same
person (AJB), and the data was collected by a group of resident doctors supervised

by (AJB). Microsoft forms were used as a way of collecting the data (appendix 9.4).

In total, 522 patients aged over 65 years were prospectively analysed. A CFS was
generated and compared to who “flagged” on our system. Those with a CFS <5 was
younger (mean age of 73.4 (+ 7.0) vs 82.4 (+ 7.6), P< 0.001) compared to those with
a CFS 25. Patients with a CFS <5 were less likely to be flagged on HFRS (52 (44.1%)
vs 324 (79.6%), P< 0.001) compared to those with a higher CFS. Gender was not

significantly different across groups. This data is presented in Table 3.6.

All CFS <5 CFS 25
Variable P value
n=522 n=118 n=404
Age (years) 80.8 (£ 8.0) 75.4 (£ 7.0) 82.4 (£ 7.6) P<0.001
Male (n/%) 179 (34.3%) 49 (41.5%) 130 (32.0%)
P=0.06
Female (n/%) 343 (65.7%) 69 (58.5%) 274 (68.0%)
CFS 5.6 (x1.4) 3.6 (£ 0.6) 44 (x14) P<0.001
HFRS FlagY 371 (71.1%) 52 (44.1%) 324 (79.6%)
P<0.001
HFRS FlagN 146 (29.9%) 66 (55.9%) 80 (20.4%)
Frailty
327 (62.6%) 47 (39.8%) 283 (69.5%) P<0.001
Syndrome

Table 3.6: Patient characteristics of included in the validation sample divided by
CFS. CFS clinical frailty score, HFRS Hospital frailty risk score. Continuous variables
are presented as the mean (+ standard deviation), whilst categorical variables are

presented as the number (%).
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The HFRS flagged up 376 patients in total, these had a mean age of 82.8 (£ 7.5) vs
75.8 (£ 7.5), P< 0.001 compared to those not flagged and had a higher CFS (mean
CFS of 5.8 (x 1.2) vs 5.0 (£ 1.6), P< 0.001). Gender was not significantly different

across groups. This data is presented in Table 3.7.

All HFRS No HFRS Yes
Variable P value

n=522 n=146 n=376
Age 80.8 (£ 8.0) 75.8 (£7.2) 82.8 (£7.5) P<0.001
Male 179 (34.3%) 53 (36.3%) 126 (33.5%)

P=0.55

Female 343 (65.7%) 93 (63.7%) 250 (66.5%)
CFS 56 (£1.4) 5.0 (£ 1.6) 5.8 (£1.2) P<0.001
Frailty

327 (62.6%) 65 (44.5%) 265 (70.5%) P<0.001
Syndrome

Table 3.7: Patient characteristics of included in the validation sample divided by
HFRS. CFS clinical frailty score, HFRS Hospital frailty risk score. Continuous variables
are presented as the mean (x standard deviation), whilst categorical variables are

presented as the number (%).

With respect to presenting complaint, those with frailty syndromes such as Falls,
Immobility, Delirium, Incontinence, and increased susceptibility to side effects of
medication were identified. In total, there were 330 patients presented with frailty
syndromes. Again, those who presented with frailty syndromes were older with a mean
age of 82.0 (+ 7.8) vs 78.7 (£ 8.2), P<0.001 compared to those not flagged and had a
higher CFS (mean CFS of 5.8 (+ 1.2) vs 5.2 (£ 1.5), P<0.001). Gender was not
significantly different across groups. This data is presented in Table 3.8.
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All

Frailty flag No Frailty flag Yes

Variable P value
n=522 n=192 n=330

Age (years) 80.8 (£ 8.0) 78.7 (£ 8.2) 82.0 (£ 7.8) P<0.001
Male (n/%) 179 (34.3%) 64 (33.3%) 115 (34.8%)

P=0.72
Female (n/%) 343 (65.7%) 128 (66.7%) 215 (65.2%)
CFS 5.6 (x1.4) 5.2 (x1.5) 58 (x1.2) P<0.001
HFRS FlagY 371 (71.1%) 111 (57.8%) 265 (80.3%)

P<0.001
HFRS FlagN 146 (29.9%) 81 (42.2%) 65 (19.7%)

Table 3.8: Patient characteristics of included in the validation sample divided by

whether a frailty syndrome was the presenting complaint. CFS clinical frailty

score, HFRS Hospital frailty risk score. Continuous variables are presented as the

mean (x standard deviation), categorical variables are presented as the number (%).

Examining the HFRS flag as a screening tool to be able to identify those with frailty in

the prospective validation sample, the Sensitivity is 0.93, Specificity 0.48, Positive
Predictive Value 0.86, Negative Predictive value: 0.68 and AUC: 0.27. This is shown

in Figure 3.4.
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Figure 3.4: The ability of the HFRS flag as a screening tool for frailty
identification. Sens Sensitivity, Spec Specificity, Positive Predictive Value (PPV),
Negative Predictive value (NPV), Area under Curve (AUC)

3.4.5 Conclusion of HFRS identification in the ED

The HFRS was significantly associated with CFS and age in our ED population. Those
classified as High/Intermediate frailty were also more likely to be male. Of those
admitted, High/Intermediate Frail per HFRS had median LOS of 28.11 days vs 21.26
days for not frail, with 30-day mortality 10.12% vs 8.90%; potentially suggesting the
HFRS can identify a subpopulation of high-risk frail patients. On a prospective analysis
of those admitted to the ED, looked to see whether they were “flagged” and did a
prospective CFS. those who were flagged were older and had a higher CFS (P<0.001)
indicating that the flag is working
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We found socio-economic status and coding had no relationship to the screening
efficacy of HFRS. The only caveat to this was patients who were out of the Swansea
Bay geographical area, who due to the parameters of the HFRS coding algorithm
these patients were not flagged correctly. As this was an exceedingly small sample,
this did not alter the results significantly, we acknowledge that the HFRS can only be
generated after an initial admission, so risk stratification information would not be
possible at first presentation. These patients may be from nursing homes or may be
under the Virtual Ward in SBUHB and therefore maybe very frail but have been a
success of admission avoidance schemes. We also found no link between postcode
and the WIMD with frailty assessed by the HFRS but there was a trend with CFS,
further research on a larger scale e.g. using the SAIL database would be useful to look

for a statistically significant link.

This study has some important limitations. Firstly, it is a retrospective study which is
prone to usual biases associated with this type of study. To minimise this, patients with
missing data were excluded from the analysis. Due to some patients being recently
added to the databank, these do not have mortality outcomes at 12 months currently.
Frailty is a dynamic measure which is not fixed, and there can be a major bias in
calculating the CFS especially when external factors such as cognitive impairment can
limit someone’s functional ability (Rookwood et al., 2020). This was mediated by all
the CFS scores being checked by the same person (AJB), who was able to access

everyone’s CGA including physiotherapy and occupational therapy assessments.

The limitations of the CFS have been covered in 3.7 of this chapter. The main problems
are that the CFS has only been validated in older people i.e. those over 65 years old
and that the CFS is prone to bias especially in those with chronic health conditions
and learning difficulties. The CFS cannot be calculated automatically, and this is a
barrier towards its use. The CFS should also be used as a means of identifying would
benefit most from a CGA, which is thought to be those who have a CFS greater than
5. There has been evidence that a CGA is also beneficial in those who have a CFS of
4. In our sample, the majority of those with CFS less than 5 and flagged as
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High/Intermediate HFRS, had a CFS of 4 (66 of 72 patients) and these “Pre-frail”
patients would also benefit from a CGA. This has important consequences as those
classed as “Low” frailty per HFRS still had an average CFS of 4.4 and would also
benefit from a CGA. The CFS also requires health care professionals to have training,
albeit minimal, and ask certain questions on functional ability whilst the HFRS uses

routinely collected data.

The HFRS as a tool also has its limitations. The HFRS is a frailty risk score, rather
than a purely frailty score such as CFS and may not be as useful at an individual
patient level. It also is more arbitrary and does not have the levels like CFS, making
it harder to track the progression of frailty. A full frailty assessment should include a
CGA with a multidimensional approach to assess frailty with an overview of
environmental and social factors, leading to reduced physiological reserve which
negatively affect all organ systems. The HFRS is based on the number of
comorbidities calculated by available ICD-10 codes assigned to patients from current
and previous hospital admissions. This is prone to error as these codes could be
incorrect, incomplete and do not reflect disease severity (Alshibani et al., 2023). The
ICD 10 codes used do not include crucial elements of frailty such as sarcopenia,
polypharmacy, and need for support in ADLs. Most of the ICD-10 codes are associated
with acute medical conditions such as delirium, aspiration pneumonia, and acute renal
failure. Others are more closely aligned with frailty syndromes such as dementia,
hypotension, dizziness, and giddiness but these are not frailty specific. Some of the
codes could reflect some elements of frailty such as swallowing problems and
increased vulnerability to hospital acquired and nosocomial infections but are not
specific. There was no link with the quality of coding and HFRS in our sample. This
was also shown as the HFRS was predictive of poor outcomes even in hospitals with
less robust coding (Gilbert et al, 2018) but that when coding was better, more patients

were classed as frail.
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Overall, the HFRS was significantly associated with CFS and age in our ED
population. The frailty flag that was developed using the HFRS data has been
amended as the HFRS identified 57% of the retrospective OPAS cohort, and with the
addition of greater than 80 years of age, the modified score identifies greater than 85%
of service users. In our sample, the majority of those with CFS <5 and flagged as
High/Intermediate HFRS, had a CFS of 4 (66 of 72 patients) and these “Pre-frail”
patients would also benefit from a CGA. This has important consequences as those
classed as “Low” frailty per HFRS still had an average CFS of 4.4 and would also
benefit from a CGA. This shows the importance of frailty assessment as a means of

identifying those who need a CGA.

3.5 Overall conclusions

Frailty assessment, whether that is pre-hospital or in the ED is important. The AOD
data has shown that those with increased AOD have increased 6-months mortality and
increased hospital LOS which is especially prevalent in those aged greater than 65
years old. We have shown that with a frailty specific area which specialist staff who
can perform a comprehensive geriatric assessment for these patients can significantly

improve patient outcomes and experience.

It is paramount for this to be a success that the correct patients are identified, and the
data has shown the HFRS was significantly associated with CFS and age in our ED
population. The HFRS can be used to identify patients in the ED and can be used to
measure frailty-specific intervention system efficiency. The HFRS is also used to
monitor impacts of interventions within hospitals on frail patients, if successful, this
modified tool could be used to monitor impacts on community populations that have
or are at risk of developing frailty syndromes. It is important that frailty is identified
whether that is by CFS or HFRS or by another means such as clinical judgement.
Identify frailty by assigning a number by whatever means is likely to be erroneous and
older people need individualised assessment by trained people The heterogeneity of

the patient group we serve is what makes the medicine we practice so rewarding.
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Chapter 4 — Ambulatory care and Same Day Emergency
Care (SDEC)
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4.1 Introduction

To assist clinicians to stratify who is best placed for SDEC, several patient selection
scores have been developed to identify patients suitable for ambulatory care from
triage in the ED and the acute medical intake. These scores are designed to improve
system efficiency, overcrowding and patient experience. The most frequently cited and
tested scores are the Ambulatory Score (Amb) (Ala et al., 2012), the Glasgow
Admission Prediction Score (GAPS) (Cameron et al., 2014) and Sydney Triage to
Admission Risk Tool (START) (Dinh et al., 2016) (Appendices 9.4, 9.5 and 9.6).

With respect to the scoring systems, they all score for slightly different parameters.
The Amb score (Ala et al., 2012), was developed in South Wales in a small semi-rural
district general hospital and is recommended by the RCP Acute care toolkit 10 (Royal
College of Physicians of London, 2014). The average age used to develop the score
was 67 years old for males and 63 for females and used 282 subjects to develop the
score, with typically 50% discharged same day [(Ala et al., 2012). A score cut-off
between 4 and 5 gave the most favourable sensitivity (96%) and specificity (65%) so
patients receiving a score <5 are considered likely to be admitted. This score also

assigns points to age, gender and whether the patient is acutely confused.

Comparing this to the GAPS (Cameron et al., 2014) which was developed in 2014
after assessing admissions over 6 different sites in North Glasgow including 3 ED, 2
acute medical admission units and 1 minor injury units in a predominantly urban
setting. No data was provided on average age, and 215,231 presentations were used
to develop the score, with 107.615 patients included for validation. This score looks at
data which is readily available at triage including Manchester Triage Score and uses
probabilities to group patients into low and high groups with a ‘high probability’ score
of >25 identified in over one-third of admissions immediately; a score of <8 would
identify over half of all discharges at triage. When used as a binary predictor, the
optimum cut-off of 215 points indicate admission with a sensitivity of 78% and a
specificity of 81.7%.
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Another commonly used score is the START (Dinh et al., 2016) developed in 2016,
using 1,721,294 presentations from 23 units in New South Wales, Australia, with
49.38% males and the mean age was 49.9 years. This uses deciles of risk scores with
corresponding mean predicted probabilities of admission. Therefore, patients scoring
=14 are considered to have a high probability of being admitted. The score examines
information gathered at triage but also includes time of arrival and presenting
complaint. An extended START (START+) has since been developed (Ebker-White et
al., 2018) with more emphasis on frailty, with frailty itself now scoring along with
multiple or major comorbidities now contributing to the START. Frailty was defined “as
a clinical state of age-related vulnerability, severe weakness, reduced mobility and
decreased physical function that impacts on daily living” (DInh et al., 2016) rather than

using a specific scoring system.

There have been multiple studies have been conducted that compare the ability of
these scoring systems but none specifically in frail older adults. A study of 1500
patients in Glasgow and Sheffield (Cameron et al., 2018) showed GAPS to be a better
discriminator of ED disposition and need for inpatient care compared to the Amb score
and flagged that an important limitation of the Amb score in that it also requires
additional questions to be asked that are not part of routine triage. The Amb score has
been tested in Taunton (Thompson et al, 2015) and did not predict which patients
would be discharged within 12 hours, which probably reflects population and
demographic differences as Taunton has one of the fastest growing older adult
populations, and 38% patients were aged over 80 years. When comparing the Amb
score and GAPS in 7365 admissions in Birmingham (Atkin et al., 2022), both had poor
discriminatory ability and 30% of the participants were aged greater than 70 years old.
A study in Milan comparing the three scores in 1710 patients with a median age of 54
years, showed that each score provided moderate accuracy in predicting patient
admission (Salvato et al, 2022). However, all the scores were significantly worse than
the clinical judgement of the triage nurses who completed the prospective triage
scoring. When looking at a frailty specific population of 318 patients with a median age
80 years the Amb score did not validate well in this patient group and therefore has

limited applicability (Elias et al, 2017).
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4.2 Aim

The aim of this chapter was to retrospectively apply these scoring systems to service
users who attended the OPAS to assess the applicability of patient selection scoring
systems to identify older frail patients who were suitable for SDEC. This will identify
people at risk of adverse outcomes in hospital to provide a system of frailty-specific
interventions throughout their stay and to provide a way of stratifying who would be
suitable for SDEC.

4.3 Methods

4.3.1 Study design

This was a retrospective analysis of patients admitted to the OPAS at Morriston
Hospital in Swansea (see Chapter 2). Associations between clinical outcomes with
age, CCl and CFS were evaluated alongside a comparison of each ambulatory score,
all scored retrospectively by the me. Each score was calculated using the original
papers. Re-presentation at 14 days, 1 month and 6 months plus 12-month mortality
were also analysed. ED documentation was used to gain triage data and other
information required by the scores. Further information was accessed using WCP and
ABMUCP where the ED Zylab information can be found. All the information was placed
in a subset of the OPAS database in Microsoft excel. Microsoft forms were used to
develop a data collection sheet. This was then used to quickly calculate the Amb score,
GAPS score and START score plus CMI as none of this data was routinely collected
by OPAS. The data was collected from June 2020 to December 2021.

4.3.2. Statistical analysis

Continuous variables are presented as the mean * standard deviation, whilst
categorical variables are presented as the number (%). Statistical significance for
continuous variables was determined using student’s t-test and categorical variables

were determined using Chi-squared test. Statistical significance was taken at P<0.05.
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4.4 Results

A total of 748 patients were included for analysis from consecutive admissions from
June 2020 to December 2021. Of the entire cohort, the mean age 82.8 + 8.5 years
and 274 (36.6%) were male. The initial presentation in 79.0% of patients was falls.
The mean CFS of the sample was 5.2 + 1.4 with a mean CCI of 6.7 (x 2.6) with 584
(78.1%) discharged the same day. With respect to individual scoring systems, the
mean Amb score was 4.2 (£ 1.7), mean GAPS of 21.4 (+ 5.8) and mean START was
23.5 (x 4.7). All these scores are in the admission, not the discharge range. At 12
months’ follow-up, 530 (70.9%) patients were alive and 218 (29.1%) had died. With
respect to re-presentation rates, 86 (11.5%) represented within 2 weeks, 162 (21.7%)
represented within 1 month and 351 (46.7%) represented within 6 months. These data

are presented in Table 4.1.

Of patients included in the analysis, 584 (78.1%) were discharged the same day and
164 (21.9%) were admitted to hospital. There was a significant difference in CFS
between those discharged and admitted (5.1 + 1.4 vs 5.5 + 1.2, P<0.001) but no
difference in CCI (6.6 £ 2.6 vs 6.9 £ 2.5, P=0.27). There was no difference in gender
(34.9% male vs 42.7%, P=0.07) or age (82.7 + 8.6 years vs 83.4 £ 8.8 years, P=0.28)
or representation rates. There was a significant difference in the Amb score between
those discharged and admitted (4.3 £ 1.7 vs 3.6 £ 1.7, P<0.001) and the START (23.3
+ 4.9 vs 24.2 + 3.9, P=0.03) but no difference in the GAPS (21.3 + 5.8 vs 21.9 £ 5.6,
P=0.17). The mean of each scoring system for the discharged patients was in the
admission range per score. Moreover, greater mortality was observed at 12 months
follow-up in those admitted compared to those discharged (37.2% vs 26.9%, P=0.01).

These data are presented in Table 4.1.
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All Discharged Admitted
Variable P value
n=748 n=584 n=164

Age (years) 828 (+85) 82.7(+8.63 834 (+£8.8) P=0.28
Male (n, %) 274 (36.6% 204 (34.9%) 70 (42.7%)

P=0.07
Female (n, %) 474 (63.4%) 380 (65.1%) 94 (57.3%)
Fallers (n, %) 591 (79.0%) 467 (80.0%) 124 (75.6%) P=0.23
CFS 52 (x1.4) 1(x1.4) 55(x1.2) P<0.001
ACB 1.6 (£1.8) 6 (x1.8) 6 (x1.7) P=0.95
AMT 3.2(x1.2) 3(£1.3) 2(x1.1) P=0.54
CClI 6.7 (£ 2.6) 6 (£ 2.6) 9 (x2.5) P=0.27
Amb 42 ((x17) 43(1.7) 6(£1.7) P<0.001
GAPS 214 (£58) 21.3(x58) 219(x5.6) P=0.17
START 235(x4.7) 23.3(x49) 24.2(+x3.9) P=0.03
Representation (n, %)
2 weeks 86 (11.5%) 65 (11.1%) 21 (12.8%) P=0.55
1 month 162 (21.7%) 125(21.4%) 37 (22.6%) P=0.75
6 months 351 (46.7%) 279 (47.8%) 72 (43.9%) P=0.38
Alive (n, %) 530 (70.9%) 427 (73.1%) 103 (62.8%)

P=0.01

Dead (n, %)

218 (29.1%)

157 (26.9%)

61 (37.2%)

Table 4.1: Patient characteristics of those who presented to the OPAS unit CFS

clinical frailty score, ACB Anti-cholinergic burden score, AMT Abbreviated mental test

score, CCI Charlson comorbidity index, Amb Ambulatory Score, GAPS Glasgow

Admission Prediction Score, START Sydney Triage to Admission Risk Tool.

Continuous variables are presented as the mean (+ standard deviation), whilst

categorical variables are presented as the number and percentage (n, %).
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When each scoring system was examined in more detail, the Amb score, 475 (63.5%)
scored less than 5, which is considered admission range whilst 273 (36.5%) scored
greater than or equal to 5 which is considered discharge range. There was a significant
difference in age (84.4 + 7.5 years vs 80.0 + 9.3 years, P<0.001) despite this being
adjusted for in the Amb score. There was a significant difference in admissions (25.9%
vs 15%, P<0.001) between groups and in CFS (5.4 + 1.3 vs 4.7 £ 1.4, P<0.001) and
CCI (7.0 £ 2.6 vs 5.9 + 2.2, P<0.001). Greater mortality was observed at 12 months’
follow-up in people who scored less than 5 (34.9% vs 19%), P<0.001). There was a
significant difference in GAPS and START, but the mean for each score for the patients
discharged was in the admission range per score. There was no difference in gender
(38.7% male vs 33.0%, P=0.11) but this is adjusted for in the Amb score. These data

are presented in Table 4.2.

With respect to the GAPS, 79 (10.6%) scored less than 15, which is considered to be
in the discharge range whilst 669 (89.4%) scored greater than or equal to 15 which is
considered admission range. GAPS was assessed as a binary outcome using a cut-
off of 15 to indicate higher likelihood of discharge within 12 hours, although adjusting
the cut-off to maximise performance within each centre is advised by the authors.
There was a significant difference in age (80.5 + 9.0 years vs 83.1 + 8.4 years, P<0.01)
despite this being adjusted for in the GAPS. There was a no significant difference in
admissions (15.2% vs 22.4%, P=0.12) between groups and in 12-month mortality
(20.2% vs 30.2%, P=0.07). There was a significant difference in CFS (4.4 + 1.8 vs 5.3
t+ 1.3, P<0.001) and CCI (5.6 £ 2.2 vs 6.8 + 2.6, P<0.001). There was a significant
difference in START and the Amb score. There was significant difference in gender
(49.4% Male vs 35.1%, P=0.01) but this is not adjusted for in the GAPS. These data
are presented in Table 4.2.

Finally with respect to START, only 27 patients (3.6%) in our sample made the
discharge cut off of less than 14, whereas 721 (96.4%) were in the admission range
of greater than or equal to 14 making comparisons difficult. There was no significant
difference in age (74.9 + 9.3 years vs 83.1 + 8.3 years, P=0.17) which is adjusted for
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in the START and gender (40.7% Male vs 36.5%, P=0.65) which is not adjusted for in
the score. There was a significant difference in Admissions (3.7% vs 22.6%, P=0.02)
between groups and in 12-month mortality (0% vs 30.2%, P<0.001). There was a
significant difference in CFS (3.1 £ 1.4 vs 5.2 £ 1.3, P<0.001) and CCI (4.9 £ 1.8 vs
6.7 £ 2.6, P<0.001). There was a significant difference in GAPS and the Amb score.

These data are presented in Table 4.2.
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GAPS GAPS 215 START START =2
All Amb <5 Ambz25
Variable P value e P value Sk e P value
n=748 n=475 n=273
n=79 n=669 n=27 n=721
82.8 84.4 80.0 P<0.001 80.5 83.1 74.9 83.1
Age (years) P<0.01 P=0.17
(£ 8.5) (£7.5) (£9.3) (£9.0) (x8.4) (£9.3) (£ 8.3)
274 184 90 39 235 1 263
Male (n, %)
(36.6%) (38.7%) (33.0%) (49.4%) (35.1%) (40.7%) (36.5%)
P=0.11 P=0.01 P=0.65
474 291 183 40 434 16 458
Female (n, %)
(63.4%) (61.3%) (67.0%) (51.6%) (64.9%) (59.3%) (63.5%)
164 123 41 P<0.001 12 152 1 163
Admitted (n, %) P=0.12 P=0.02
(21.9%) (25.9%) (15.0%) (15.2%) (22.7%) (3.7%) (22.6%)
52 5.4 4.7 P<0.001 4% 53 P<0.001 > 5.2 P<0.001
CFS
(x1.4) (x1.3) (x1.4) (x1.8) (x1.3) (x1.4) (x1.3)
1.6 1.6 16 1.3 1.7 0.7 1.7
ACB P=0.98 P=0.07 P=0.02
(£1.8) (£1.7) (£1.8) (x1.6) (x1.8) (x1.6) (£1.8)
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AMT

CCl

GAPS

START

Representation

(n, %)

2 weeks

1 month

6 months

3.2

(£ 1.2)
6.7

(£ 2.6)
21.4

(£ 5.8)
23.5

(+ 4.7)

86

(11.5%)
162

(21.7%)
351

(46.7%)

3.0

(£ 1.3)
7.0

(£ 2.6)
22.

8 (+4.9)
24.8

(£ 4.0)

65

(13.7%)
114

(24.0%)
234

(49.2%)

3.6 P<0.001
(£0.9)
59 P<0.001
(*2.2)
19.0 P<0.001
(5.1)
21.3 P<0.001
(+5.0)
21(7.6%) P=0.01
48

P=0.04
(17.6%)
17

P=0.09
(42.3%)

(£ 1.1)
5.6

(£2.2)
5.9

(£ 1.8)
17.2

(£ 3.9)

5.1%)

(8.8%)
22

(27.8%)

3.2

(£1.2)
6.8

(£ 2.6)
4.0

(£ 1.6)
22.5

82

(12.3%)
155

(23.3%)
395

(59.0%)

3.5
P=0.22
(£ 1.1)

P<0.001 4.9

P<0.001 6.8

(1)

P<0.001 14.0

(£5.7)

P=0.06
(0.0%)
1
P=0.04
(3.7%)

P<0.001 8

(29.6%)

(£ 1.6)
21.7

86

(11.9%)
161

(22.3%)
343

(47.6%)

P=0.29

P<0.001

P<0.001

P<0.001

P=0.06

P=0.02

P=0.07
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530 309 221 63 467 27 503

Alive (n, %) (70.9%)  (65.1%)  (80.0%) oo goq (79-7%) (70.1%) (100%)  (69.8%)  pg 001
P=0.07
Dead (n, %) 218 166 52 16 202 0 218
(29.1%)  (34.9%)  (19.0%) (20.2%)  (30.2%) (0.0%)  (30.2%)

Table 4.2: Comparison of the different scoring systems CFS clinical frailty score, ACB Anti-cholinergic burden score, AMT
Abbreviated mental test score, CCI Charlson comorbidity index, Amb Ambulatory Score, GAPS Glasgow Admission Prediction Score,
START Sydney Triage to Admission Risk Tool, Repres Representation to Hospital. Continuous variables are presented as the mean

(x standard deviation), whilst categorical variables are presented as the number (%).
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Each score was examined as a screening tool to compare admission and discharges
with the cut offs previously described for the original validation scores. All the scores
had low positive predictive value (PPV) with equivocal sensitivity, specificity, negative
predictive value (NPV), and area under the curve (AUC) when used as a screening
tool. The Amb score actually had the lowest sensitivity and specificity in our sample
when used as a screening, despite having the biggest significance between groups
when examining at individual variables. The CFS had truly little usability as a screening

tool. These data are presented in Figure 4.1 and Table 4.3.

Variable Sensitivity Specificity PPV NPV AUC
Amb 0.75 0.60 0.26 0.85 0.69
GAPS 0.93 0.89 0.23 0.75 0.62
START 0.99 0.97 0.23 0.95 0.65
CFS 0.20 0.26 017 0.24 0.53

Table 4.3: Comparing the screening ability of each score CFS clinical frailty
score, Amb Ambulatory Score, GAPS Glasgow Admission Prediction Score, START
Sydney Triage to Admission Risk Tool, Positive Predictive Value (PPV), Negative
Predictive value (NPV), Area under Curve (AUC).
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Comparison of screening scores
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Figure 4.1: Comparing the screening ability of each score

CFS clinical frailty score, Amb Ambulatory Score, GAPS Glasgow Admission
Prediction Score, START Sydney Triage to Admission Risk Tool, Positive Predictive
Value (PPV), Negative Predictive value (NPV), Area under Curve (AUC).

4.5 Conclusions

Frailty is an important determinant in identifying whether ambulatory care is
appropriate. No score could be reliably used as a screen for suitable patients for same
day emergency care services although the Amb score was the most accurate when

assessing each individual variable despite having limited validity as a screening tool.

This study has important limitations. Firstly, it is a retrospective study which is prone
to usual biases associated with this type of study. To minimise this, patients with
missing data were excluded from the analysis. Due to some patients being recently
added to the databank, these do not have mortality outcomes at 12 months currently.
When examining mortality data, this was in the peak of the COVID-19 pandemic. Long
waits in the ED, especially for older adult patients, are correlated with an increase in

subsequent hospital length of stay which increases nosocomial infection (Rutberg et
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al., 2014), which we have seen a huge impact recently with the COVID-19 pandemic
(Ponsford et al., 2021) which showed nosocomial-acquired cases had a median CFS
score of 5 compared with a CFS of 3 in community-acquired cases which correlated
with increased multi-morbidity in the nosocomial COVID-19 cases. It was estimated
16.4% cases were probably hospital-acquired with an in-patient mortality for
nosocomial infection ranging from 38 to 42%, higher than mortality in those with
community-acquired infection. Those with hospital-acquired infection were older and
frailer (Ponsford et al., 2021). In patients with COVID-19 in hospital, increased
mortality was associated with older age, increased frailty, renal failure, and increased
serum c-reactive protein (Hewitt et al., 2014). In our sample, of the 164 patients who
were admitted to an inpatient setting, 12.3% contracted nosocomial COVID-19. When
looking at population demographics, our population was most similar to that used in
the development of the Amb score. In addition, the sample was predominantly from a
semi-rural area with historical areas of high deprivation. This is also a single centre
study which is prone to the usual bias. Also, as a lot of the data needed was not
routinely collected by OPAS so Zylab data via ED and WCP had to be reviewed to
calculate the Amb score, GAPS score and START score plus CMI. This was done
between December 2022 and February 2023. This required a separate data collection

sheet to be developed and was prone to retrospective bias.

Frailty is a dynamic measure which is not fixed, and there can be a major bias in
calculating the CFS especially when external factors such as cognitive impairment can
limit someone’s functional ability (British Geriatrics Society, 2021). This bias was
reduced by all the CFS scores being checked by the same person (AJB), who was
able to access everyone’s CGA including physiotherapy and occupational therapy
assessments. Identifying frailty by assigning a number, by any means is likely to be
erroneous and it is clear that older people need individualised assessment by trained
people. With respect to each scoring system, discriminators such as age range being
greater than 80 years is going to have a limited value when the mean age is over 80
years old. Other discriminates such as ambulance arrival also have limited value as
only 6% of the patients in the sample presented using their own transport. The

Manchester Triage score also had limited value as 75.8% of patients had triage
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category 3. The Amb score also had a score for acute confusion and there is a huge
impact of delirium especially in the ED. Delirium is also more common in patients who
spend more time in ED, with patients who remain in ED for longer than 10 hours are
at a significant risk (Bo et al., 2016). In this sample the incidence of delirium or acute
confusion was 67% in the discharged group and 66% in the admission group so had
no impact. Considering the Modified START+ (Ebker-White et al., 2018) as nearly all
the patients sampled would have scored for frailty and for multiple comorbidities,
illustrated by the CCI, so this would not have made a difference to the ability of the

STRAT score to discriminate who was suitable for SDEC in our population.

4.6 Overall conclusions

This analysis is the first comparing all three scores in the United Kingdom and in a
specific frailer, older population. In our centre, the same day discharge was 78% for
patients, despite having high incidences of delirium, high CFS and CCI, therefore,
perhaps a more useful principle for promoting ambulatory care is to assume that all
patients are suitable for ambulatory care until proved otherwise. This is in line with the
principles of British Geriatric Society’s principles of frailty (British Geriatric Society,
2021), RCP toolkit (Royal College of Physicians of London, 2014), and the Welsh
Assembly Governments 6 goals (Welsh Assembly Government, 2021). There is
evidence that early senior review can significantly reduce admission rates and
inappropriate discharges (Cameron et al., 2014) and our service has consistent
consultant geriatrician input with close links to our community teams and virtual wards,
which certainly can aid to signpost patients most effectively. Further research is
needed to delve into what factors can assist signposting who is suitable for SDEC in
this unique population. The next chapter looks at how a frailty specific SDEC score

was developed.
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Chapter 5- Developing a novel F. SDEC score for older,

frailer adults
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5.1 Aim

The aim of this section of work was to develop a novel SDEC score for older, frailer
adults, called the F. SDEC score. Several scores have been developed to identify
SDEC patients from ED triage and acute medical intakes. Scores are designed to
improve system efficiency, overcrowding and patient experience but none have been
developed for older adults. Previous work has shown that existing scores e.g. GAPS,
START and Amb Score were not able to predict admission in our population (see
Chapter 4).

5.2 Methods

5.2.1 Study design

The patients admitted to the OPAS and the medical SDEC at Morriston Hospital in
Swansea has already been described in Chapter 2 of this thesis. Retrospective

analysis was used to determine the parameters needed for the F. SDEC score

As described, OPAS is an ED service which accepts patients on frailty criteria such as
patients aged over 70 years or who present with geriatric syndromes such as falls,
delirium and unmet care needs. Associations between clinical outcomes with age, CCI
and CFS were evaluated alongside a comparison of each ambulatory score, all scored
retrospectively by me. Each score was calculated using the original papers. Re-
presentation at 14 days, 1 month and 6 months plus 12-month mortality were also
analysed. ED documentation was used to gain triage data and other information
required by the scores. Further information was accessed using Welsh Clinical Portal
(WCP) and Abertawe Bro-Morgannwg Clinical Portal (ABMUCP) where the ED Zylab
information can be found. All the information was placed in a subset of the OPAS
database in Microsoft excel. Microsoft forms were used to develop a data collection
sheet. This was then used to quickly calculate the Amb score, GAPS score and START

score plus CMI as none of this data was routinely collected by OPAS.
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The same data was then collected for patients who presented to our medical SDEC.
This was using the same ACP and consultant geriatrician workforce but using the OT
and PT teams based in the Acute Medical Unit (AMU) in Morriston Hospital, Swansea.
The opening of the AMU coincided with extended OPAS staffing and the acute medical
service redesign process within Morriston Hospital (see Chapter 2.7.4), allowing the
service to provide in reach into SDEC and AMU. There was a slight change in the type
of patients seen, with less patients being seen with Falls, which is the core service of
the ED OPAS team, whereas the same team saw more patients with Geriatric
Syndromes. We were also able to provide an outpatient service via an Out of Hours
referral form. This enabled patients to be seen quickly within 48 hours as an outpatient,
where they could receive a CGA including polypharmacy review, therapies
assessment and be referred to community services such as VW. OPAS proactively
work with the VW in the community to optimise their care in the community, avoid
difficulties in transition to discharge in terms of medication reconciliation and follow up

care and prevent readmission or admission in the first place.

5.2.2. Statistical analysis

Continuous variables are presented as the mean = standard deviation, whilst
categorical variables are presented as the number (%). Statistical significance for
continuous variables was determined using student’s t-test and categorical variables

were determined using Chi-squared test. Statistical significance was taken at P<0.05.

When validating the score, each variables weighting was determined by doing serial
t-tests and chi-squared tests, in addition to using existing scores. Clinical expertise
and decision making was also important, as each consultant had important insight into
what should be part of the score.
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5.2.3 Defining the F. SDEC score

Extensive analysis and discussion with consultant geriatricians provided the
parameters to develop the F. SDEC score. It was important the score was able to
capture medically unwell older adults (NEWS score / presenting complaint), delirium
(4AT), frailty (CFS, CCI, age) and those with unmet care needs (questions around
ability to cope) as these are the fundamentals of geriatrics. In the initial analysis
described in section 4.4, the CFS was useful but was significant as a discriminatory
variable. By further analysis of existing scores (GAPS, START, Amb), variables that
appeared in all the scores were used as the basis for the F. SDEC score including age,
gender, discharged within last 30 days and NEWS score. As independent variables

they were not able to discriminate in the initial cohort.

Logistic regression was used to identify independent variables, and the adjusted odds
ratios are quoted, with a P<0.05 as statistically significant. Ten independent factors
were then used to formulate a frailty, focused SDEC score, termed here as the F.
SDEC score. The weighting of each parameter was chosen to reflect the odds ratio
(OR) of being discharged within 12 hours from the derivation data, such that those
with an OR in favour of early discharge were given a higher value. Due to this being a
F-SDEC score, negatively weighed values in the Amb score such as being waged over
80 years, were broken down in deciles in the F. SDEC score. When the score was
applied to the derivation data, a score of 6.5 or above corresponded to an increased
likelihood of being admitted for more than 24 hours (OR 0.3).

Bivariate analysis comparing each of the n9 F. SDEC score parameters in the 2 groups
showed a high level of statistical significance, confirming the discriminatory ability of
these variables, apart from whether the patient lived in a NH or RH. The initial
validation score used whether the patient has a Package of Care (POC), was living
with no formal support or was a resident in a care facility, either Nursing Home (NH)
or Residential Home (RH). This was not able to accurately determine admission so
this was changed to 2 questions, one on living situation which subdivided patients into
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four categories: Alone with No POC/ Social support, Alone with POC/ Social support,
Spouse/ Family or NH/ RH/ Other Long term (LT) care facility and another question on
whether the patient or their family stated that they were coping at home or not coping
at home. My initial analysis used AMT to assess cognition, but this was changed to
the 4 A's Test for Delirium Screening (4AT), which is a better tool for discriminating
between Dementia and Delirium (Anand et al., 2022). The presenting complaint was
spilt into falls and other, as the majority of the patients we see are those who fall and
they tend to be discharged same day after a CGA with community follow up. When
bivariate analysis comparing each of the now ten F. SDEC score parameters in the
two groups showed a high level of statistical significance, confirming the discriminatory
ability of these variables. A cut-off points between a F. SDEC score of 6.5 was chosen
as this gave the most favourable sensitivity of 73% whilst maintaining the 70%
specificity. The specificity reflects the proportion of patients that the score had correctly
predicted would be admitted for 224 hours. It is lower than the sensitivity because
some of these patients were discharged within 12 hours. The F. SDEC score is in
Appendix 9.8.

5.3.1 Results
5.3.1. Overall results

A total of 1011 patients were included for analysis from consecutive admissions from
December 2022 to August 2023 with a mean age 82.3 + 8.4 years and 414 (40.9%)
were male. This total cohort comprised of patients admitted to OPAS via ED and SDEC
via AMU. With respect to the presenting complaint, 629 (62.2%) of patients presented
with falls. The mean CFS of the total cohort was CFS 5.3 (+ 1.2) with a mean CCI of
8.0 (x 1.8) and 702 (69.3%) discharged same day. At 12 months’ follow-up, 830
(82.1%) patients were alive and 181 (17.9%) had died. These data are presented in
Table 5.1.
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All Discharged Admitted
Variable P value
n=1011 n=702 n=309

Age (years) 823 (x84) 822(+83) 823(x8.5) P=0.91
Male (n, %) 414 (40.9%) 286 (40.7%) 128 (41.4%)

P=0.84
Female (n, %) 597 (59.1%) 416 (59.3%) 181 (58.6%)
Fallers (n, %) 629 (62.2%) 459 (65.4%) 170 (55.0%) P<0.002
NEWS 1.2 (x1.7) 09(x13) 20(x21) P<0.001
CFS 53(x1.2) 52((x1.2) 55(x0.9) P<0.001
4AT 0.9 (x1.6) 0.7(x14) 1.3(x1.9) P<0.001
CClI 8.0 (£ 1.8) 79(x1.8) 82(x1.7) P<0.05
D/c 30 days (n, %) 215(21.3%) 144 (20.5%) 71 (23.0%) P=0.38
NH/ RH / LT care (n, %) 160 (15.8%) 107 (15.2%) 53 (17.1%)
Alone — POC (n, %) 88 (8.7%) 34 (4.9%) 54 (17.5%)
Alone — no support (n, %) 214 (21.2%) 140 (19.9%) 74 (24.5%) [P<0.001
Lives with someone (n, %) 549 (54.3%) 421 (59.9%) 128 (42.4%)
Not coping at Home (n, %) 100 (9.9%) 19 (11.2%) 81 (5.6%) P<0.001
Representation (n, %)
2 weeks 18 (11.7%) 96 (13.7%) 22 (7.1%) P<0.003
1 month 204 (20.2%) 158(22.5%) 46 (14.9%) P<0.05
6 months 314 (31.1%) 226 (32.2%) 88 (28.5%) P=0.25
Alive (n, %) 830 (82.1%) 599 (83.3%) 231 (74.8%)

P<0.001

Dead (n, %)

181 (17.9%)

103 (14.7%)

78 (25.2%)

Table 5.1: Patient characteristics of those who presented to the OPAS and SDEC
unit, divided by whether they were admitted or discharged. CFS clinical frailty
score, NEWS National Early Warning Score, 4AT 4 'A's Test score, CCI/ Charlson
comorbidity index, D/c 30 days discharged from hospital in last 30 days. Continuous
variables are presented as the mean (x standard deviation), whilst categorical

variables are presented as the number (%).

Of patients included in the analysis, 702 (69.3%) were discharged same and 309

(30.7%) were admitted to hospital. There was a significant difference in CFS between
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those discharged and admitted (5.2 + 1.2 vs 5.5 + 0.9, P<0.001) and a difference in
CCI (7.9 £1.8vs 8.2 £ 1.7, P<0.05). There was a difference in presenting complaint,
whether that was with falls or general medicine problems (459 fallers (65.4%) vs 170
fallers (65.0%), P<0.002). There was no difference in gender (40.7% male vs 41.4%,
P=0.84) or age (82.2 + 8.3 years vs 82.3 £ 8.5 years, P=0.91). Those who were
discharged were more likely to represent to hospital at 2 weeks (96 (13.7%) vs 22
(7.1%), P<0.003) and 1 month (158 (22.5%) vs 46 (14.9%), P<0.05) but not 6 months
(226 (32.2%) vs 88 (28.5%), P=0.25). There was a significant difference in the NEWS
score between those discharged and admitted (0.9 £ 1.3 vs 2.0 + 2.1, P<0.001) and
the 4AT (0.7 £ 1.4 vs 1.3 £ 1.9, P<0.001) but no difference in whether the patient had
been discharged 30 days prior (144 (20.5%) vs 71 (23.0%), P=0.38). Moreover,
greater mortality was observed at 12 months follow-up in people who were admitted
compared to those discharged (14.7% vs 78%, P<0.001). Self-reported or family
reported not coping at home was significantly greater in those who were admitted (19
(11.2%) vs 81 (5.6%), P<0.001) and place of residence and who the patient lived with

was also significant (P<0.001). These data are presented in Table 5.1.

When analysing the ability of different screening scores in relation to admission and
discharge, only the F. SDEC score was significantly different between groups
(P<0.001) and was able to predict admission. Of note, CFS, 4AT and CCI, were
significantly different between groups and all are individual components of the F.
SDEC score. None of the pre-existing validated scores: Amb, GAPS and START were
able to significantly predict admission. We used a cut-off F. SDEC score >6.5
indicating admission (P<0.0001). Each individual variables score was determined

using T-tests and Chi-squared analysis. This is shown in table 5.2.
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All Discharged  Admitted
Variable P value
n=1011 n=702 n=309
F. SDEC score 58(x2.1) 54(x1.8) 7.1 (x2.5) P<0.001
Amb 41 (x1.7) 42=1.7) 3.9(+1.8) P=0.06
GAPS 22.3(£5.8) 22.2(+55) 22.5(£6.2) P=0.39
START 23.6 (x4.6) 23.5(x4.5) 23.7 (+4.8) P=0.47
CFS 53(x1.2) 52(x1.2) 5.5(x0.9) P<0.001
4AT 09(x16) 0.7(x1.4) 1.3(x1.9) P<0.001
CcCl 80(x18) 7.9(x1.8) 8.2(x1.7) P<0.05

Table 5.2. The different scores to predict admission. Data for OPAS and SDEC
have been combined F. SDEC Novel Frailty score developed by A Burgess, Amb
Ambulatory Score, GAPS Glasgow Admission Prediction Score, START Sydney
Triage to Admission Risk Tool, CFS clinical frailty score, 4AT 4 'A's Test score, CCl/

Charlson comorbidity index.

5.3.2 Results comparing patients from SDEC and OPAS

When comparing the two admissions streams SDEC and OPAS, there were significant
differences between the patient characteristics who presented to each area. Of
patients included in the analysis, OPAS had 777 attendances while SDEC had 234
over the period from December 2022 to August 2023. There was no difference in
gender between OPAS and SDEC (39.4% Male vs 46.2%, P=0.06), whether the
patient was admitted or discharged (30.5% vs 30.7%, P=0.93) or age (82.4 + 8.5 years
vs 81.8 £ 8.0 years, P=0.29). There was a no significant difference in CFS (5.3 + 1.1
vs 5.2+ 1.3, P=0.34),4AT (09+1.7vs 0.8 +1.5,P=0.34)and CCI (8.0+19vs 8.2 +
1.7, P=0.09). There was a difference in presenting complaint, whether that was with
falls or general medicine (557 fallers (71.7%) vs 126 fallers (53.8%), P<0.001). There
was a significant difference in the NEWS score between those who attended OPAS
and SDEC (1.2+ 1.6 vs 1.5 £ 1.7, P<0.02) but no difference in whether the patient had
been discharged 30 days prior (157 (20.2%) vs 58 (24.8%), P=0.38). Moreover,

greater mortality was observed at 12 months’ follow-up in people who presented to
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OPAS compared to those who presented to SDEC (21.1% vs 7.3%, P<0.001). Patients
were also more likely to say they were not coping at home if they presented to OPAS
[87 (11.2%) vs 13 (5.6%), P<0.02)]. Self-reported or family reported not coping at
home was significantly greater in those who were seen in OPAS (87 (11.2%) VS
13 (5.6%), P<0.02) and place of residence and who the patient lived with was not
significant between OPAS and SDEC (P=0.07). These data are presented in Table
5.3.
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All OPAS SDEC
Variable P value
n=1011 n=777 n=234

Age (years) 82.3(x84) 824 (+85) 81.8(x8.0)0 P=0.29
Admitted (n, %) 309 (30.6%) 237 (30.5%) 72(30.7%) P=0.93
Male (n, %) 414 (40.9%) 306 (39.4%) 108 (46.2%)

P=0.06
Female (n, %) 597 (59.1%) 471 (60.6%) 126 (53.8%)
Fallers (n, %) 629 (62.2%) 557 (71.7%) 72 (30.8%) P<0.001
NEWS 1.2(x17) 1.2(x1.6) 1.5(x1.7) P<0.02
CFS 53(x1.2) 53(x1.1) 5.2(£1.3) P=0.34
4AT 09(x1.6) 09(x1.7) 08(x15) P=0.34
CClI 80(x1.8) 8.0(x1.9) 8.2(x1.7) P=0.09
D/c 30 days (n, %) 215 (21.3%) 157 (20.2%) 58 (24.8%) P=0.13
NH/ RH / LT care (n, %) 160 (15.8%) 136 (17.5%) 24 (10.3%)
Alone — POC (n, %) 88 (8.7%) 67 (8.8%) 21 (8.5%)
Alone — no support(n, %) 214 (21.2%) 160 (20.6%) 54 (23.1%) |P=0.07
Lives with someone (n, %) 549 (54.3%) 414 (53.3%) 135 (57.7%)
Not coping at H (n, %) 100 (9.9%) 87 (11.2%) 13 (5.6%) P<0.02
Representation (n, %)
2 weeks 118 (11.5%) 92 (11.8%) 26 (11.1%) P=0.76
1 month 204 (21.7%) 171 (22.0%) 33 (14.1%) P<0.008
6 months 314 (46.7%) 281 (36.2%) 33 (14.1%) P<0.001
Alive (n, %) 830 (70.9%) 613 (78.9%) 217 (92.7%)

P<0.001

Dead (n, %)

181 (29.1%)

164 (21.1%)

17 (7.3%)

Table 5.3: Patient characteristics of those who presented to the OPAS and SDEC
units. CFS clinical frailty score, NEWS National Early Warning Score, 4AT 4 'A's Test
score, CC/ Charlson comorbidity index, D/c 30 days discharged from hospital in last
30 days, NH being resident in a Nursing Home/ Other care facility, POC having a POC,
No support No formal care support. Continuous variables are presented as the mean
(£ standard deviation), whilst categorical variables are presented as the number (%).
This table compares the two admission streams.
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When analysing the efficacy of different screening scores, when comparing OPAS and

SDEC, only the GAPS score was significantly different between groups (P<0.001).

This is shown in table 5.4.

All OPAS SDEC
Variable P value
n=1011 n=777 n=234
F. SDEC score 58 (x21) 5.5(x2.1) 6.2 (x2.1) P=012
Amb 41 (x17) 42(=1.7) 4.0 (£1.7) P=0.17
GAPS 22.3(x58) 21.4(+5.8) 25.9 (£ 5.3) P<0.001
START 23.6 (£4.6) 23.5(x4.7) 23.9 (+4.0) P=0.27
CFS 53(x1.2) 53(x1.1) 5.2(x1.3) P=0.34
4AT 09(x16) 09(1.7) 0.8 (£1.5) P=0.34
CCl 8.0(x18) 80(x1.9) 8.2(x1.7) P=0.09

Table 5.4. SDEC vs OPAS using admission scores. . SDEC Novel Frailty score
developed by A Burgess, Amb Ambulatory Score, GAPS Glasgow Admission
Prediction Score, START Sydney Triage to Admission Risk Tool, CFS clinical frailty

score, 4AT 4'A's Test score, CCI Charlson comorbidity index.

5.3.3 Results of the OPAS data only

When only OPAS data was analysed, 541 (69.6%) were discharged same day whilst
236 (30.4%) were admitted to hospital. There was a significant difference in CFS
between those discharged and admitted (5.3 £ 1.2 vs 5.5 + 01.0, P<0.001) but no
difference in CCI (7.9 (x 1.9) vs 8.1 (x 1.8), P=0.18). There was a difference in
presenting complaint, whether that was with falls or general medicine (407 (75.2%) vs
151 (63.7%), P<0.001). There was no difference in gender (38.8% male vs 40.5%,
P=0.67) or age (82.4 £ 8.4 years vs 82.4 £ 8.6 years, P=0.92). There was a significant
difference in the NEWS score between those discharged and admitted (0.8 + 1.2 vs
1.9 + 2.1, P<0.001) and the 4AT (0.8 £ 1.5vs 1.2 £ 1.9, P<0.001) but no difference in
whether the patient had been discharged 30 days prior (109 (20.1% vs 48 (20.1%),
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P=0.97). Moreover, greater mortality was observed at 12 months’ follow-up in people
who were admitted compared to those discharged (17.4% vs 29.7%, P<0.001). Self-
reported or family reported not coping at home was significantly greater in those who
were admitted (15 (2.8%) vs 72 (31.7%), P<0.001) and place of residence and who
the patient lived with was also significant (P<0.003). These data are presented in Table

5.5.

113



All Discharged Admitted
Variable P value

n=777 n=541 n=236
Age (years) 82.4 (+8.5) 82.4 (+84) 82.4 (+ 8.6) P=0.92
Male (n, %) 206 210 (38.8%) 96 (40.5%)

(39.4%) P=0.67
Female (n, %) 331 (61.2%) 141 (59.5%)

471 (60.6%)
Fallers (n, %) 557 (71.7%) 407 (75.2%) 151 (63.7%) P<0.001
NEWS 52(x1.4) 53(x1.2) 5.5(x1.0) P<0.02
CFS 09(x1.7) 0.8(x1.5) 1.2 (x1.9) P<0.001
4AT 1.2(x1.6) 08 (x1.2) 1.9 (x2.1) P<0.001
CClI 79(x1.8) 79(x1.9) 8.1(x1.8) P=0.18
D/c 30 days (n, %) 136 (17.5%) 91 (16.8%) 45 (18.9%)
NH/ RH / LT care (n, %) 67 (8.8%) 34 (5.7%) 33 (14.0%)
Alone, POC (n, %) 160 (20.6%) 116 (21.4%) 44 (18.6%) P<0.003
Alone, no support (n, %) 414 (53.3%) 300 (55.4%) 114 (48.3%)
with someone (n, %) 87 (11.2%) 15 (2.8%) 72 (31.7%) P<0.001
Not coping at home (n, %) 157 (20.2%) 109 (20.1%) 48 (20.1%) P=0.97
Representation (n, %)
2 weeks 92 (11.8%) 75 (13.9%) 17 (7.2%) P<0.008
1 month 171 (22.0%) 131 (21.4%) 40 (16.9%) P<0.03
6 months 281 (36.2%) 199 (36.8%) 82 (34.7%) P=0.58
Alive (n, %) o13 447 (82.6%) 167 (71.3%)

(78.9%) P<0.001

Dead (n, %)

94 (17.4%)
164 (21.1%)

70 (29.7%)

Table 5.5: Patient characteristics of those who presented to the OPAS unit. CFS
clinical frailty score, NEWS National Early Warning Score, 4AT 4 'A's Test score, CCI

Charlson comorbidity index, D/c 30 days discharged from hospital in last 30 days.

Continuous variables are presented as the mean (+ standard deviation), whilst

categorical variables are presented as the number (%). This table focuses on whether

the patient was admitted or discharged.
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For the screening scores in OPAS, all scores apart from GAPS and CCIl were

significant at predicting admission, see table 5.6.

All Discharged Admitted
Variable P value
n=777 n=541 n=236
F. SDEC score 57 (x2.1) 4.9(+1.8) 6.8 (£ 2.5) P<0.001
Amb 4.2 (x1.7) 43 (£1.7) 3.6 (£1.7) P<0.001
GAPS 214 (£58) 21.3(x5.8) 21.9 (£ 5.6) P=0.17
START 23.5(x4.7) 23.3(x4.9) 24.2 (£ 3.9) P=0.03
CFS 52 (x1.4) 53(x1.2) 5.5(x1.0) P<0.02
4AT 0.9 (x1.7) 0.8 (£1.5) 1.2 (x1.9) P<0.001
CClI 7.9 (£1.8) 7.9 (£1.9) 8.1(x1.8) P=0.18

Table 5.6: OPAS screening tools. £ SDEC Novel Frailty score developed by A
Burgess, Amb Ambulatory Score, GAPS Glasgow Admission Prediction Score, START
Sydney Triage to Admission Risk Tool, CFS clinical frailty score, 4AT 4 'A's Test score,
CCI Charlson comorbidity index.

5.3.4 Results of the SDEC data only

When only SDEC data was analysed, 162 (69.2%) were discharged same day whilst
72 (30.8%) were admitted to hospital. There was a significant difference in CFS
between those discharged and admitted (5.0 + 1.3 vs 5.8 £ 0.8, P<0.001) but no
difference in CCI (8.1 (£ 1.8) vs 8.5 (£ 1.3), P=0.09). There was no difference in
presenting complaint, whether that was with falls or general medicine (53 (32.7%) vs
19 (26.4%), P=0.33). There was no difference in gender (46.9% male vs 44.4%,
P=0.72) or age (82.4 + 8.4 years vs 82.1 + 8.1 years, po=0.68). There was a significant
difference in the NEWS score between those discharged and admitted 1.1 (x 1.3) vs
2.3 (£ 2.2), p <0.001) and the 4AT (0.6 (+ 1.3) vs 1.4 (x 1.8), P<0.001) and no
difference in discharged 30 days prior ]35 (21.6%) vs 23 (31.9%), P=0.09].
Moreover, there was no increased mortality was observed at 12 months’ follow-up in

people who were admitted compared to those discharged (5.6% vs 11.1% P=0.13).
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Self-reported or family reported not coping at home was significantly greater in those
who were admitted (4 (2.5%) vs 9 (12.5%), P<0.001) and place of residence and who
the patient lived with was also significant (P<0.001). These data are presented in Table
5.7.
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All Discharged Admitted

Variable P value
n=234 n=162 n=72

Age (years) 81.8(x8.0) 824 (£84) 82.1(x8.1) P=0.68
Male (n, %) 108 (46.6%) 76 (46.9%) 32 (44.4%)

P=0.72
Female (n, %) 126 (563.4%) 86 (53.1%) 40 (55.6%)
Fallers (n, %) 72 (30.8%) 53(32.7%) 19 (26.4%) P=0.33
NEWS 52(x1.3) 5.0(x1.3) 5.8 (+ 0.8) P<0.001
CFS 08(x1.7) 0.6 (x1.3) 1.4 (£1.8) P<0.001
4AT 1.5x17) 11(13) 23(x2.2) P<0.001
CClI 82(x1.7) 8.1(x1.8) 8.5 (£ 1.3) P=0.09
D/c 30 days (n, %) 24 (10.3%) 16 (9.9%) 8 (11.1%)
NH/ RH / LT care (n, %) 20 (8.5%) 0 (0%) 20 (27.8%)
Alone — POC (n, %) 54 (23.1%) 20 (12.5%) 34 (48.1%) P<0.001
Alone — no support(n, %) 135 (57.7%) 125 (77.2%) 10 (13.8%)
Lives with someone (n, %) 13 (5.6%) 4 (2.5%) 9 (12.5%) P<0.001

Not coping at H (n, %) 58 (24.8%) 35(21.6%) 23(31.9%)  P=0.09

Representation (n, %)

2 weeks 26 (11.1%) 21 (12.9%) 5 (6.9%) P=0.17
1 month 33 (14.1%) 27 (16.7%) 6 (8.3%) P=0.09
6 months 33 (14.1%) 27 (16.7%) 6(8.3%) P=0.09
Alive (n, %) 217 (92.7%) 153 (94.4%) 64 (88.9%)

P=0.13
Dead (n, %) 17 (7.3%) 9 (5.6%) 8 (11.1%)

Table 5.7: Patient characteristics of those who presented to the SDEC unit. CFS
clinical frailty score, NEWS National Early Warning Score, 4AT 4 'A's Test score, CCI
Charlson comorbidity index, D/c 30 days discharged from hospital in last 30 days.
Continuous variables are presented as the mean (+ standard deviation), whilst
categorical variables are presented as the number (%). This table focuses on whether

the patient was admitted or discharged.
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With respect to screening scores in SDEC all scores apart from CCIl were significant

at predicting admission, see table 5.8.

All Discharged Admitted
Variable P value
n=234 n=162 n=72
F. SDEC score 6.2 (x2.1) 55(x1.7) 7.2 (£2.3) P<0.001
Amb 4.0 (x1.7) 4.4 (£1.6) 2.9 (£ 1.6) P<0.001
GAPS 259 (£5.3) 25.2(+4.8) 27.8 (£ 5.9) P<0.002
START 23.9(x4.0) 23.5(£3.9) 249 (x4.1) P<0.03
CFS 5.2 (x1.3) 5.0 (x1.3) 5.8(+ 0.8) P<0.001
4AT 0.8 (x1.7) 0.6 (x1.3) 1.4 (£ 1.8) P<0.001
CClI 8.2 (x1.7) 8.1 (£ 1.8) 8.5 (£ 1.3) P=0.09

Table 5.8. SDEC screening tools F. SDEC Novel Frailty score developed by A
Burgess, Amb Ambulatory Score, GAPS Glasgow Admission Prediction Score, START
Sydney Triage to Admission Risk Tool, CFS clinical frailty score, 4AT 4 'A's Test score,
CCI Charlson comorbidity index.

As a screening tool in our sample in relation to admission and discharges in relation
to the cut offs mentioned previously from the original validation scores, all the scores
had a low positive predictive value (PPV) with equivocal sensitivity, specificity, negative
predictive value (NPV) and area under the curve (AUC). The Amb score actually had
the lowest Sensitivity and Specificity, despite having the greatest significance between
groups when looking at individual variables. The CFS had truly little usability as a
screening tool. The F. SDEC score was equivalent to previously tested scores. These

data are presented in Figure 5.1 and Table 5.9.
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Variable Sensitivity Specificity PPV NPV AUC

F. SDEC 0.75 0.73 0.65 0.67 0.65
Amb 0.75 0.60 0.26 0.85 0.69
GAPS 0.93 0.89 0.23 0.75 0.62
START 0.99 0.97 0.23 0.95 0.65
CFS 0.20 0.26 0.17 0.24 0.53

Table 5.9: Comparing the screening ability of each score F. SDEC Novel Frailty
score developed by A Burgess, CFS clinical frailty score, Amb Ambulatory Score,
GAPS Glasgow Admission Prediction Score, START Sydney Triage to Admission Risk
Tool, Positive Predictive Value (PPV), Negative Predictive value (NPV), Area under
Curve (AUC).

Comparison of screening scores
12
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Figure 5.1: Comparing the screening ability of each score F. SDEC Novel Frailty
score developed by A Burgess CFS clinical frailty score, Amb Ambulatory Score,
GAPS Glasgow Admission Prediction Score, START Sydney Triage to Admission Risk
Tool, Positive Predictive Value (PPV), Negative Predictive value (NPV), Area under
Curve (AUC).
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5.4 Conclusions

Frailty is an important determinant in identifying whether ambulatory care is
appropriate. Within this chapter, data is presented to show that the F. SDEC score was

comparable to existing scores such as Amb, GAPS and START.

Frailty is a dynamic measure and therefore can be a major bias in calculating the CFS
especially when external factors such as cognitive impairment can limit someone’s
functional ability. This bias was reduced by all the CFS scores being checked by the
same person (AJB), who was able to access each individual's CGA including
physiotherapy and occupational therapy assessments. The CFS can be undertaken
by any appropriately trained healthcare professional with training and support and is
validated for people aged over 65. It is primarily a functional assessment focusing on
a person’s ability to undertake ADLs rather than a medical assessment. It is prone to
bias especially in younger patients (Romero-Ortuno et al., 2016). The CFS should be
based on how the person’s function was two weeks prior to deterioration. This requires
understanding of their global function and cognition which requires communication
with the patient, their family members, and their careers as appropriate, which was
done in this analysis. The BGS recommends frailty as a part of a global assessment
(British Geriatric Society, 2014) and states that is inappropriate to use the (Rockwood)
CFS as a method of identifying frailty without a formal clinical assessment. This is
because the CFS is not validated for measuring improvement in individuals after an
event such as an acute illness showing acute deterioration and should only be used

after a CGA, which is how it was used here.

Assessing frailty in urgent care such as in the ED is complicated. Frailty syndromes
themselves can mask medical conditions e.g. delirium as a result of COVID-19
infection and it is important to look at a whole systems approach. Frailty syndrome
such as falls should always be considered as a route for a CGA (British Geriatric
Society, 2014). The BGS comment that this should be assessment with a multi
systems approach with shared care and goals (British Geriatric Society, 2014). An
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assessment should include “assess clinical condition: measure vital signs and
consider if any red flags are present which suggest the patient needs acute hospital
care - such as hypoxia, significant tachycardia or hypotension,” this is assessed by
using the NEWS score as part of the F. SDEC score. The BGS also recommend a
functional assessment, this is calculated using the CFS in the F. SDEC score which is
calculated after a CGA which comprises of an OT and PT assessment. This should
also include the identification of frailty syndromes such as falls and delirium, which the
F. SDEC score assess for using the 4-AT for delirium and asks about falls

specifically.

When looking at delirium specifically, we know the coexistence of frailty and delirium
significantly increased the risk of a prolonged hospital stay. Patients who remain in ED
for longer than 10 hours were at a significant risk of developing delirium (Bo et al.,
2016) and an ED-stay associated delirium increases the patient’s chance of being
hospitalized and extended their stay by approximately a week (Emond et al., 2017).
The BGS recommends that delirium is assessed at emergency presentation of the
frailer, older person (British Geriatric Society, 2014) and the 4-AT is used here as part
of a medical review looking at other causes such as infection. 4-AT can be used as an
independent predictor of 30-day mortality, hospital length of stay and time at home in
the year following the admission (Anand et al., 2022). As part of the F. SDEC score,
4-AT was significantly different between those admitted and discharged in OPAS and
SDEC populations and overall. This shows the importance of delirium as part of a CGA

and should be part of any assessment of the older person.

This methodology has some important limitations. Firstly, it is a retrospective study
which is prone to usual biases associated with this type of study. To minimise this,
patients with missing data were excluded from the analysis. Due to some patients
being recently added to the databank, these do not have mortality outcomes at 12
months currently. When looking at comparing our SDEC and OPAS populations,
despite having similar demographic data and CFS scores, there was significant
differences in the GAPS score only. This is likely due to the NEWS score as this is part
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of the GAPS score only and was significantly different between groups. Interestingly
when the SDEC and OPAS populations were analysed separately, Amb and START
were also significantly different in those who were admitted and discharged with GAPS
also being significant in SDEC. When looking at the whole sample, only F. SDEC was
significant, alongside CFS, CCIl and 4AT which the F. SDEC score incorporates. The
F. SDEC incorporates elements of all the other scores, and the smaller sample size is

likely to have a factor into why the other scores were significant.

5.5 Overall Conclusions

The efficacy of the F. SDEC score is comparable to the results derived in validation
cohorts of existing and recommended scores. The F. SDEC score is currently being
prospectively evaluated in our new integrated frailty hub which comprising of patients
from all streams within the hospital and community. This includes direct from the
ambulance service, from nursing homes, escalations from the ACT in the community,
SDEC, ED and the AMU. Frailty is a dynamic measure which is not fixed, and there
can be a major bias in calculating the CFS especially when external factors such as
cognitive impairment can limit someone’s functional ability. Evidence shows that
clinical judgement, alongside an MDT providing a CGA is gold standard care, which is

difficult to provide using traditional methods.

The F. SDEC score can hopefully be used to streamline this process and help identify
patients who are suitable to be discharged on the right pathway early on, making sure
they get care in the right place and reducing length of stay. The earlier we can transfer
care to a VW or community service such as ACT will be better for patient care and flow
and LOS. This is the first frailty specific ambulatory score developed and multi-centred
tested is needed to further prove its efficacy.
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Chapter 6 — Chronic disease in fallers and de-prescribing
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6.1 Introduction

NICE define a fall as ‘an unintentional event that results in a person coming to rest on
the ground or another lower level, not as a result of a major intrinsic event (such as
stroke or epilepsy) or overwhelming hazard (such as being pushed),” (NICE, 2013). ‘A
simple fall is defined as one resulting from a chronic impairment of cognition, vision,
balance, or mobility. It is distinguished from a collapse caused by an acute medical
problem, such as an acute arrhythmia, transient ischaemic attack, or vertigo.’ Falls are
the leading cause of fatal and non-fatal injuries for those who are aged greater than
65 years old. Falls are responsible for over 36,000 deaths in older adults each year in
the UK. In addition, falls are a huge burden on emergency services with around 1,200
admissions per day of older adults who falls, which is around 435,000 people a year.
The cost to the NHS from falls by seniors exceeds £2.3 billion per year and is projected
to surpass £3.6 billion by 2030 (Caring for Care, 2024)

Falls are often multifactorial in origin (Rapp et al., 2014) and are more common in
nursing home residents and those with frailty (Robertson et al., 2012). In addition, falls
are the leading cause of death due to unintentional injury in people aged over 65 years
(Shumway-Cook et al., 2009) in the USA and are the second cause of unintentional
injury deaths worldwide (Tinetti et al., 1988). In England between 2020 to 2021, there
were more than 2023 per 100,000 ED hospital admissions related to falls in patients
aged over 65 years, with 5174 per 100,000 in patients aged =80 years (Centres for
Disease Control and Prevention, 2016). Of note, recurrent falls are responsible for
significant morbidity and mortality in older adults. In addition to physical injury,
recurrent falls may result in “post-fall syndrome,” where an older person refuses to
move for fear of recurrent falls and further injury. It is estimated that one-third of these
individual's experience one or more falls per year, while 10% experience multiple falls
annually (Just et al., 2020 and Deandrea, 2010). The risk of falls is higher in
octogenarians and nonagenarians, with an annual incidence of 50% (Aging
Collaborators, 2022, World Health Organisation, 2021, Office for Health Improvement
& Disparities, 2021 and Public Health England, 2022).
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Frailty is a complex intermingling of physical, social, and psychological factors that all
lead to a reduction in reserve and an ability to maintain homeostasis leading to an
increased risk of disability from external stressors (Rodriguez-Mafias et al., 2013).
This is different to multimorbidity which is universality defined as the “concurrent
occurrence of two or more chronic diseases” (Chew-Graham et al., 2019). This is
different to frailty as frailty comprises of subclinical losses of reserve across multiple
systems, which can run in parallel with multi-morbidity (Weiss, 2011). Both frailty and
multi-morbidly are associated with adverse outcomes such as increased hospital
attendance and length of stay (Weiss, 2011). When considering frailty or multi-
morbidity it is important to be aware that most frail individuals present with multi-
morbidity, however fewer multi-morbid individuals present with frailty (Weiss, 2011).
Many chronic diseases such as diabetes and heart failure may coincide and give an

overall picture of frailty being the dominant symptom (Bhattarai et al., 2024).

In relation to the complexities of falls, many chronic conditions increase risk (Immonen
et al., 2020), and are more prevalent in older, frailer adults. These include dementia
and cognitive impairment (Tinetti et al., 1988), Parkinsons disease (Stolze et al., 2004)
and diabetes (Yang et al., 2016). Age alongside multi-morbidity and chronic disease
leads to an increased number of falls (Teixeira et al., 2019 and Slbley et al., 2014).
There is disparity between measuring the number of chronic conditions that are
associated with a higher risk of falling and whether these conditions form part of a falls
assessment (Immonen et al., 2020). The CCI, is an assessment tool designed
specifically to predict long-term mortality associated with the accumulation of
comorbidities and has been validated in multiple populations (Charlson et al., 2022).
The addition of frailty data to assess the physiological effects of an acute illness can

guide mortality prediction (Hollinghurst et al., 2019).
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6.2 Chapter Aims

The aim was to examine whether people with specific chronic diseases such as type
2 diabetes mellitus (T2D) and alcohol excess who were admitted to hospital with a fall
and to assess whether those who presented with aT2D or alcohol excess history were
more likely to have greater frailty, co-morbidity burden, or risk factors for falls. This is
because taking an alcohol history or checking for diabetes are not routinely part of a
falls assessment. The second aim is to examine prescribing practice and whether
different de-prescribing tools can be used in the acute setting to improve patient
outcomes and experience. Therefore, the aims of this chapter are to analyse various
chronic diseases in older adults who present to the ED with falls. The chapter is divided

into the specific chronic disease and analysed accordingly.

The aims are:

1 — The aim of this study was to apply the STOPPFrail (Screening Tool of Older
Persons Prescriptions in Frail adults with limited life expectancy) Version 2 criteria to
identify potentially inappropriate medications (PIMs) in frail older adults with poor
predicted 1-year survival and to determine the proportion of older adults in which
STOPPFrail criteria are applicable and to measure the prevalence of STOPPFrail

PIMs and identify potential medication cost savings.

2 — To examine whether people with T2D admitted to hospital with a fall, were more
likely to have greater frailty, co-morbidity burden, or risk factors for falls and use

guidelines to assist with deprescribing

3 - To examine whether people admitted to hospital with a fall and had a history of
alcohol excess, were more likely to have greater frailty, co-morbidity burden, or risk
factors for falls. It was also examined whether people with a history or current alcohol
abuse associated with poor clinical outcomes in a cohort of patients admitted to the
ED with a fall. A second aim was to see whether the POSAMINO criteria could be
used to identify PIMs to assist with deprescribing
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6.3. Aim 1 - STOPPFrail

The aim of this study was to apply the STOPPFrail (Screening Tool of Older Persons
Prescriptions in Frail adults with limited life expectancy) Version 2 criteria to identify
potentially inappropriate medications (PIMs) in frail older adults with poor predicted 1-
year survival and to determine the proportion of older adults in which STOPPFrail
criteria are applicable and to measure the prevalence of STOPPFrail PIMs and identify

potential medication cost savings.

6.3.1 Introduction

As people live with increasing frailty, it is important that shared decision making occurs
around prescribing and polypharmacy especially when the person is in the last 6
months of life. This would include medications such as those used to manage

hypertension, hyperlipidaemia, and cognitive impairment (Lavan et al, 2019).

Those who live in NH and other care facilities, despite being frail with multiple co-
morbidities tend to have several medications prescribed. The rate of polypharmacy
(5-9 drugs) is 48.7% and excessive polypharmacy (210 drugs) is 24.3%, in nursing
home residents (Onder et al., 2012). NH residents tend to be older (Ribbe et al., 1997)
with 25% of adults aged over 85 years living in NH and this is likely to increase as the
population demographic changes. Due to frailty and multi-morbidity, within 1 year of
NH admission, 65% of residents have died (Kelly et al., 2010), hence it is important to
prioritise quality of life rather than medications that have negatable long-term benefit.
Over 50% of NH residents (Kojima 2015) compared to 17% of community dwelling
older adults are considered frail (Santos-Eggimann, et al., 2009). Older adults are
more likely to experience Inappropriate prescribing (IP), which is where medications
are overprescribed, under prescribed or mis prescribed medications especially in the
presence of other chronic disease as the focus lacks a holistic approach looking at
other medications, co-morbidities, functional and cognitive status as well as treatment

goals and life expectancy (Tija et al., 2014).

127



There are some tools to aid deprescribing in older adults and to help identify PIMs
(Potentially Inappropriate Medications). These tools include STOPP/START (STOPP
(Screening Tool of Older Persons' potentially inappropriate Prescriptions) and START
(Screening Tool to Alert to Right Treatment) (O’Mahony et al., 2015), FORTA (Fit for
the aged) criteria (Kuhn-Thiel, Weiss and Wehling, 2014) and Beer's criteria (ABCUE,
2015). These tools are designed to aid clinicians in identifying PIMS in older adults,
not specific to frailer adults with a limited life expectancy. There is also the NORGEP-
NH (The Norwegian General Practice--Nursing Home criteria) (Nyborg et al., 2015)
which is designed for use in NH only. The STOPPFrail was designed to fill this gap
(Lavan et al., 2017). This gives 27 PIMs in frail, older adults with a limited life
expectancy and should be used in parallel with clinical judgement to enable clinicians
to make informed decisions around medication reviews and treatment aims. Clinicians
who have expertise in recognising frailty and those older adults who are nearing the
end of their lives are who the tool was designed to be used by (Curtin et al., 2021).
STOPPFrail has some similarity in format to STOPP/START as the medications are
listed by physiological system. A second version of STOPPFrail was developed (Curtin
et al., 2021) as it was thought that the original version was too rigid and did not allow
shared decision making with patients and their families and some common

medications were not included in the original version.

There have been limited studies using the STOPPFrail in clinical practice. When the
criteria were used by physicians from many different specialties, there was significant
inter-rater reliability with a kappa coefficient of 0.76 (Hae et al., 2022). The tool also
guided clinicians to make decisions that were like traditional’ geriatrician-led
deprescribing (Hae et al., 2022). STOPPFrail has also shown that for each additional
medication that an older adult is prescribed, there is an increased chance of identifying
a PIM of 58% (Lavan et al., 2019). The STOPPFrail criteria can be applied to most NH
residents with at least 65% being eligible and 90% are prescribed more than 1 PIM
(Lavan et al., 2019).
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Therefore, the aim of this study was to apply the STOPPFrail (Version 2) criteria to
identify potentially inappropriate medications (PIMs) in frail older adults with poor
predicted one-year survival. This study aimed to determine the proportion of older
adults in which STOPPFrail criteria are applicable and to measure the prevalence of
STOPPFrail PIMs and identify potential medication cost savings. This is the first of its
kind to apply the STOPPFrail in an ED setting with a comprehensive geriatric

assessment.

6.3.2 Methods

6.3.2.1 Study design

This was a retrospective analysis of patients admitted to the OPAS at Morriston
Hospital in Swansea, as described in Chapter 2. The OPAS databank was
retrospectively analysed for people with frailty admitted with a fall between June 2020
and December 2022 and examined age, medication usage, CCl and CFS and applied
STOPPFrail (Version 2) in patients who fulfilled STOPPFrail criteria after a geriatrician-
led multidisciplinary assessment. Medication costs were identified using the
Medoptimise medication review software. This work was undertaken as part of a
service evaluation of the function of OPAS within the ED. The STOPPFrail (Version 2)

criteria is in Appendix 9.9.

6.3.2.2 Statistical analysis

Continuous variables are presented as the mean + standard deviation, whilst
categorical variables are presented as the number (%). Statistical significance for
continuous variables was determined using student’s t-test and categorical variables
were determined using Chi-squared test. Statistical significance was taken at
P<0.05.
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6.3.3 Results

In total 279 patients were prospectively assessed over 12-week period between June-
August 2022 with a mean age 84.4 £ 6.7 years and 106 (38.0%) were male. The mean
CFS of the total cohort was 5.4 £ 1.1 and CCl was 6.1 £ 1.2 and the mean number of
medications used was 8.3 + 3.7 per patient. At 12 months’ follow-up, 187 (67.0%)
patients were alive and 92 (33.0%) had died. This data is presented in Table. 6.1.

All STOPPFrail Not STOPPFrail
Variable P value
n=279 n=47 n=232
Age 84.4 (£6.7) 87.7 (£ 6.7) 83.8 (+ 6.6) P<0.001
Male 106 (38.0%) 17 (36.2%) 89 (38.4%)
P=0.76
Female 172 (62.0%) 30 (63.8%) (142 (61.6%)
CFS 54 (x1.1) 7.2(x1.1) 5.1(x0.7) P<0.001
Fall 88 (31.5%) 28 (59.6%) 60 (25.9%) P<0.001
CClI 6.1(x1.1) 6.7 (+ 1.8) 5.6 (x1.3) P<0.001
Alive 187 (67.0%) 17 (36.2%) 170 (74.4%)
P<0.001
Dead 92(33.0%) 30 (63.8%) 62 (25.6%)

Table 6.1: Patient characteristics of those admitted to the OPAS unit. CFS
clinical frailty score, CCI Charlson comorbidity index. Continuous variables are
presented as the mean (x standard deviation), whilst categorical variables are

presented as the number (%).

When analysing STOPPFrail, 47 patients (16.8%) met STOPPFrail eligibility criteria,
see appendix 9.9, with a mean age 87.7 £ 6.7 years and 17 (36.2%) were male. The
mean CFS of this cohort was 7.2 £ 1.1 and CCl was 6.7 £ 1.8. Compared to people

who were not STOPPFrail eligible, people who were STOPPFrail eligible were more
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likely to be frail as per CFS (7.2 (+ 1.1) vs 5.1 (£ 0.7), P<0.001), present with a fall (28
(59.6%) vs 60 (25.9%), P<0.001) and have greater CCIl (6.7 £ 1.8 vs 5.6 £ 1.3,
P<0.001). Moreover, greater mortality was observed at 12 months’ follow-up in people
who were STOPPFrail eligible (63.8% vs 25.6%, P<0.001). There was no difference
in gender between groups (P=0.76). This data is presented in Table. 6.1.

The mean number of medications in the STOPPFrail group was 8.4 (+ 3.2). Those
STOPPFrail eligible were prescribed 397 medications, of which 104 were PIMs. At
least 1 PIM was identified in 42 eligible patients (89.3%) with the mean number of
PIMs per person was 2.2 (x 1.3). Most common PIMs were antihypertensives in
patients with a recorded systolic blood pressure lower than 130mmHg (23 pts; 22%
identified PIMs), statins in 21 patients (20% PIMs) and calcium supplements 11 pts
(10.5% PIMs) and vitamin D/calcium 15 pts (14.4% PIMs). When using the
MedOptimise software, £12,589.39 of medication cost savings were identified using
the STOPPFrail criteria. This is shown in Figure 6.1.

Medications Stopped by Catergory

Anti-histamines NG
Neuropathic Analgesia
Overactive Bladder
Anti-Platelets

Folic Acid

DM Treatment

Type of PIM

Calcium & Vitamin D
Calcium
Statin

Antihypertensive

]
%]

10 15 20 25
Number of PIMs

Figure 6.1: Number of PIMs per STOPPFrail. PIM potentially inappropriate

medications
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6.3.4 Conclusions

This study has shown the benefit of the STOPPFrail criteria to identify potentially
inappropriate prescriptions and medication cost savings, however the ability of the
criteria to prevent adverse events for patients is unknown. Even though not all patients
fulfiled STOPPFrail criteria, 16.8% of screened patients were STOPPFrail eligible with
PIMs identified in 89.3%. The number of PIMs was indicative of the number of chronic
diseases and frailty that is shown in this population. Every patient is an individual and
it is important that shared decision making occurs especially as everyone has a choice
about whether to continue a PIM, even once it has been explained that the risks
outweigh the benefits (Lavan et al., 2019). Most older patients, once the medications
have been explained, would be happy to discontinue multiple medications (Lavan et
al., 2019).

With respect to the STOPPFrail tool, those who were identified were frailer as per CFS
and did have more co-morbidities as per CCI, so the tool was able to identify the
correct patient population. The downside of using any tool is that they do not capture
all patients and is important that this is used as part of a CGA, by trained professionals
rather than in isolation. Previous research showed the rate of STOPPFrail-PIM
decreased significantly at discharge after the geriatric multidisciplinary team care
(Lavan et al., 2017).

In conclusion, STOPPFrail was able to identify several PIMs in a front door setting and
when used as part of a CGA, can help clinicians deprescribe. Those who were
identified as being eligible also had increased mortality, frailty, and multi-morbidity.
STOPPFrail has been incorporated into the routine structured medication review
process within the local services. This was the first study of its kind applying the

STOPPFrail criteria in an ED population.
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6.4. Aim 2 - Older people with Type 2 Diabetes Mellitus (T2D)

To examine whether people with T2D admitted to hospital with a fall, were more likely
to have greater frailty, co-morbidity burden, or risk factors for falls and use guidelines

to assist with deprescribing

6.4.1 Introduction

Many chronic diseases such as diabetes and liver disease may coincide and give an
overall picture of frailty being the dominant symptom (Bhattarai et al., 2024). There is
a complex intermingling of frailty and chronic disease, a consequence of both is falls.
Falls are associated with several different chronic diseases including T2D (Immonen
et al., 2020). Many complications seen in T2D are associated with frailty such as
cognitive impairment, reduced physical reserve, and limited physical activity plus
linked to other co-morbidities (Strain et al., 2021).

An individualised approach should be used when treating older adults with frailty and
T2D. Recently, the Joint British Diabetes Societies for Inpatient Care (Joint British
Diabetes Societies for Inpatient Care, 2019), Association of British Clinical
Diabetologists (Association of British Clinical Diabetologists, 2019) and National
Institute for Health and Care Excellence (NICE, 2018) have released updated
guidance on the management of diabetes in people with significant frailty, usually
defined as a CFS of 5 or more. One in six hospital beds are occupied by a person with
diabetes and most of these are older adults. These patients have a greater length of
hospital stay, morbidity and mortality than those without diabetes [(National Diabetes
Inpatient Audit England, 2019). Careful consideration of medications used to treat type
T2D whilst avoiding clinical harm associated with some classes of diabetes medication
are needed for this group. For example, medications such as gliclazide or insulin are
associated with hypoglycaemia, whilst sodium-glucose co-transporter 2 (SGLT-2)
inhibitors may be associated with diabetic ketoacidosis and urogenital infections
(Tavener et al., 2022) as older patients with diabetes particularly those with catheters

should be regularly reviewed for urinary infections.
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People with diabetes aged over 65 years should receive a risk factor evaluation for
conditions and factors associated with risk of hospital admissions including
suboptimal-controlled diabetes, history of hypoglycaemia, poor nutritional intake,
cardiovascular risk factors, co-morbidities including recent disabling stroke or fracture,
polypharmacy with potential drug interactions, unmet care needs and activities of daily
living, risk of hyperglycaemic emergencies such as diabetic ketoacidosis (DKA) or

hyperosmolar hyperglycaemic state (HHS) and risk of falls (Strain et al., 2021).

Due to the complex interaction between frailty and multi-morbidity, individualised care
plans detailing co-morbidities, presence of frailty or functional loss (including
cognition), individualised agreed goals of treatment, medications, frequency of
monitoring, target capillary blood glucose and HbA1c, blood pressure and serum lipid
levels are helpful alongside an assessment of the older person’s ability, capacity and
preference for self-management of diabetes (including blood-glucose testing and
injection administration). For those who rely on community support from nursing teams
to administer medications such as insulin, there should be robust care planning and
routines around the timing of medications with meals and blood glucose testing are
managed to reduce risk of hyper or hypoglycaemia (Strain et al., 2021). The discharge
process should ensure that the older person, their carers and primary or community
diabetes teams fully understand the care plan and any post-discharge medicines

adjustments that may be.

As with any person with diabetes, the target HbA1c should be individualised based on
co-morbidities, frailty and patient wishes. Whilst NICE (NICE 2018) recommend a
target HbA1c 48-58mmol/mol (6.5%-7.5%) in most people with diabetes, some people
benefit from a less stringent glycaemic target (e.g. those with frailty, falls or reduced
life expectancy). This is because tighter HbA1c targets are typically associated with
polypharmacy and an increased falls and hypoglycaemia risk, resulting in a risk of
harm. The JBDS-IP (Joint British Diabetes Societies for Inpatient Care. 2019)
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recommend relaxing the target HbA1c up to 70mmol/mol (8.5%) and random blood
glucose targets 6.7-11.1 mmol/L in people with significant frailty (CFS 2 5). Often, the
goal of treatment in people with diabetes and frailty is to achieve a good quality of life
rather than tight glycaemic control. In practice this means avoiding diabetes-related
emergencies such as hypoglycaemia, DKA and HHS using the least number of

medications possible with the safest side-effect profile.

With respect to the association between T2D and falls risk in the frail or older person,
there is some published literature. One meta-analysis observed that older adults with
T2D are associated with excessive falls risk compared to people without T2D, with
greater risk in insulin-treated patients (Yu Yang et al., 2016). Hypoglycaemia induced
by intensive glycaemic control or chronic complications such as peripheral neuropathy
and retinopathy may also increase the risk of falls. The mechanisms responsible for
the falls risk in older patients are multifactorial and possible contributing factors include
peripheral neuropathy, visual impairment, vestibular dysfunction, cognitive
impairment, musculoskeletal/neuromuscular complications, or hypoglycaemia
associated with insulin use (Crews et al., 2013). Insulin treatment has previously been
associated with excessive risk of falls, which may be related to longstanding diabetes
complications, impaired hypoglycaemic awareness, and the presence of other co-

morbidities such as heart disease and chronic kidney disease (Crews et al., 2013).

The aim was to examine whether people with T2D admitted to hospital with a fall, were
more likely to have greater frailty, co-morbidity burden, or risk factors for falls. It was
also examined whether people with T2D had a worse outcome, including mortality,
following admission and whether the use of insulin or gliclazide was associated with

poor clinical outcome in a cohort of patients admitted to the ED with a fall.
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6.4.2 Methods

6.4.2.1 Study design

This was a cross-sectional study examining patients admitted to the OPAS at
Morriston Hospital in Swansea. The OPAS databank was analysed for people with
T2D admitted with a fall between June 2020 and September 2022. Age was compared
alongside medication usage, CCl and CFS (Hollinghurst et al., 2019) in people with or
without T2D. We also explored biochemical parameters such as HbA1c, and data
related to hypoglycaemia on admission. Patient mortality was checked prospectively
at 12 months by reviewing electronic health records and evaluated postcode data to
derive the WIMD to compare these measures in people with or without T2D. This work

was undertaken as part of a service evaluation of the function of OPAS within the ED.

6.4.2.2 Statistical analysis

Continuous variables are presented as the mean = standard deviation, whilst
categorical variables are presented as the number (%). Statistical significance for
continuous variables was determined using student’s t-test and categorical variables
using Chi-squared test. Statistical significance was taken at P<0.05. Logistic
regression was performed using SPSS (Version 28) to evaluate associations between

T2D and its treatment with one-year mortality.

136



6.4.3 Results

A total of 1,081 patients were included for analysis, with a mean age 84.0 £ 7.9 years
and 436 (40.3%) were male. The mean CFS of the total cohort was 5.3 + 1.3 and CClI
was 6.2 £ 2.2, and the mean number of medications used was 8.3 + 3.7 per patient.
At 12 months’ follow-up, 831 (76.9%) patients were alive and 250 (23.1%) had died.
The mean WIMD decile of the total cohort was 5.4 + 3.0.

Of patients included in the analysis, 294 (27.2%) had T2D and 787 (72.8%) people did
not have T2D. People with T2D had a mean HbA1c 53.9 £ 15.8 mmol/mol [7.1%]. Of
those with T2D, 175 (59.5%) and 240 (81.6%) had a HbA1c <53 mmol/mol [7.0%] and
<64 mmol/mol [8.0%], respectively. In total, 48 (16.3%) people with T2D admitted with
a fall were identified to have a capillary blood glucose below 4.0 mmol/L on admission.
Compared to people without T2D, people with T2D were more likely to be male (53.1%
vs 35.5%, P<0.001), take a greater number of medications (9.1 + 3.6 vs 8.0 + 3.7,
P<0.001) and have greater CCI (7.0 £+ 2.2 vs 5.9 £ 2.1, P<0.001). Moreover, greater
mortality was observed at 12 months’ follow-up in people with T2D compared to those
without T2D (27.2% vs 21.6%, P<0.05). Logistic regression was performed using
mortality as the observed variable, with confounding variables of age, sex, CFS and
T2D diagnosis. This observed that older age (P<0.001), male sex (P<0.001), greater
CFS (P<0.001), and a diagnosis of T2D (P<0.05) significantly predicted 1-year
mortality in the total cohort. The mean WIMD decile of those with T2D was 5.3 + 2.9
compared to those without T2D 5.5 £ 3.0. (P=0.30). These data are presented in Table
6.2.
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Without
With diabetes diabetes

Variable P value
n=294 n=787
Age 83.5(x7.6) 84.2 (£ 8.1) P=0.18
Male 156 (53.1%) 280 (35.6%)
P<0.001
Female 138 (46.9%) 507 (64.4%)
CFS 53 (x1.2) 53 (x1.3) P=077
Number of
9.1 (x 3.6) 8.0 (x3.7) P<0.001
medications
CClI 7.0 (x2.2) 59 (x2.1) P<0.001
Alive 214 (72.8%) 617 (78.4%)
P<0.05
Dead 80 (27.2%) 170 (21.6%)
Deprivation
5.3 (x2.9) 5.5 (x3.0) P=0.30
decile

Table 6.2: Patient characteristics of those admitted to the OPAS unit. CFS
clinical frailty score, CCI Charlson comorbidity index. Continuous variables are
presented as the mean (x standard deviation), whilst categorical variables are

presented as the number (%).

In people with T2D, 82 (27.9%) were prescribed insulin and/or gliclazide, with the
remainder prescribed oral agents or treated with dietary measures alone. At 12 months
follow-up, people with T2D prescribed insulin and/or gliclazide had significantly greater
mortality (36.6% vs 23.6%, P<0.05). People with T2D prescribed insulin and/or
gliclazide had a significantly higher HbA1c than those treated with dietary measures
or oral agents (65.5 £ 17.2 mmol/mol [8.2] vs 48.9 + 12.1 mmol/mol [6.6%]) but had a
significantly greater frequency of hypoglycaemia observed on admission to hospital
(35.4% vs 11.8%, P<0.001). The mean WIMD decile of those with T2D prescribed
insulin and/or gliclazide was 5.2 £ 2.6 compared to those without T2D 5.3 = 3.1.

(P=0.85). These data are presented in Table 6.3. After excluding those prescribed
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insulins, the significant difference in greater HbA1c (61.5 £ 14.5 mmol/mol vs 49.1
12.1 mmol/mol, P<0.001) and frequency of hypoglycaemia on admission to hospital
(21.4% vs 8.9%, P<0.001) remained, though the greater mortality previously observed
was no longer statistically significant (35.7% vs 25.0%, P=0.15). Moreover, people with
T2D prescribed insulin had a greater HbA1c (69.4 £ 18.1 mmol/mol vs 61.5 + 14.5
mmol/mol, P<0.05) and frequency of hypoglycaemia (55.6% vs 21.4%, P<0.05) than
those prescribed gliclazide, though the greater 12-month mortality in those prescribed

insulins was not statistically significant (44.4% vs 35.7%, P=0.47).

Gliclazide/lnsulin Other
Variable P value
n=82 n=212
Age 82.5(x7.9) 83.9(x74) P=0.18
Male 33 (40.2%) 105 (49.5%) P=0.25
Female 49 (59.8%) 107 (50.5%)
CFS 5.3 (£1.3) 53(x1.2) P=0.96
Number of P=0.07
9.8 (+ 3.8) 8.8 (£ 3.5)
medications
Alive 52 (63.4%) 162 (76.4%) P=0.02
Dead 30 (36.6%) 50 (23.6%)
HbA1c 65.5 (+ 17.2) 48.9 (£ 12.1) P<0.001
Hypoglycaemia on29 (35.4%) 25 (11.8%) P<0.001
admission
CClI 7.2 (£ 3.6) 6.9 (£ 2.1) P=0.36
Deprivation decile 5.2 (+ 2.6) 5.3 (x3.1) P=0.85

Table 6.3: Characteristics and outcomes of people with T2D taking
hypoglycaemia-inducing agents or other diabetes medications. CFS clinical
frailty score, CCI Charlson comorbidity index, HbA7c glycated haemoglobin.
Continuous variables are presented as the mean (+ standard deviation), whilst

categorical variables are presented as the number (%).
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People with T2D who were deceased at 12 months’ were more likely to be male (58.8%
vs 42.5%, P=0.01), have greater CFS (6.8 £ 1.2 vs 5.1 £ 1.2, P<0.001) or CCI (7.6
2.5vs 6.8 £ 2.1, P=0.01) and prescribed a greater number of medications (9.8 + 3.8
vs 8.8 + 3.5, P=0.03) than people who were alive at 12 months’ follow-up. In people
with T2D, a logistic regression was performed using mortality as the observed variable,
with confounding variables of age, sex, CFS, Hba1c and T2D treatment prescribed.
This analysis observed that 1-year mortality was associated with male sex (P<0.01),
greater CFS (P<0.001) and a lower HbA1c (P<0.05) but not with the use of diabetes
medications associated with hypoglycaemia (P=0.62). The mean WIMD decile of
those with T2D deceased was 4.9 + 2.9 compared to those alive 5.4 + 2.9. (P=0.25).
There was a trend to greater age (85.4 £ 7.4 vs 82.9 £ 7.6 years, P=0.07) and lower
HbA1c (50.3 £ 15.5 mmol/mol [6.7%] vs 55.2 + 16.1 mmol/mol [7.2%], P=0.07) in
people who had died compared to those who were alive at 12 months’ follow-up which

did not meet statistical significance. These data are shown in Table 6.4.

Deceased Alive
Variable P value

n=80 n=214
Age 85.4(£7.1) 82.8 (£ 7.6) P=0.07
Male 47 (58.8%) 91 (42.5%)

P=0.01

Female 33 (41.3%) 123 (57.5%)
CFS 5.8 (x1.2) 51(x1.2) P<0.001
Number of

9.8 (+3.8) 8.8 (£ 3.5) P=0.03
medications
Hbalc 50.3 (£ 15.5) 55.2 (x 16.1) P=0.07
CClI 7.6 (x2.5) 6.8 (x2.1) P=0.01
Deprivation decile 4.9 (x£2.9) 54 (x2.9) P=0.25

Table 6.4: Characteristics of people with T2D admitted to OPAS unit with a fall
who had died or were alive at 12 months’ follow-up. CFS clinical frailty score,
CCI Charlson comorbidity index, HbA1c glycated haemoglobin. Continuous variables
are presented as the mean (x standard deviation), whilst categorical variables are

presented as the number (%).
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6.4.4 Conclusions

A high proportion of the sample studied with T2D were admitted to hospital with a
hypoglycaemic event (16.3%). Previous observational data have observed that more
than 70% of hypoglycaemia-related admissions occur in those aged 60 years and
older, with gross numbers increasing (Zaccardi et al., 2016). Hypoglycaemic events
are well known to be associated with falls especially in those who are aged greater
than 65 years (Cheng et al., 2022) and with more intensive HbA1c control compared
to those with a HbA1c between 53-58 mmol/mol [7.0-7.4%] who have a lower risk of
recurrent falls. It was observed that those with T2D had a higher number of
medications, which might be expected given the additional disease burden, but
nevertheless polypharmacy is an independent risk factor for recurrent falls (Dhalwani
et al., 2017), which should prompt clinicians to perform a structured medication review.
In addition, those with T2D had a higher CCI, which might be expected given that
diabetes is scored in this clinical tool (Charlson et al., 2022). There was a significantly
higher proportion of men in our cohort with T2D, again unsurprising, given that men
are more likely to have T2D (Gale et al., 2001). There was increased mortality in those
with T2D, consistent with data from the United States (Alain et al., 2002). This may be
a consequence of associated complications observed in people with T2D, therapeutic
inertia with respect to medication de-escalation, or the management of T2D may be
overlooked by many clinicians with a reluctance to change diabetes medications. We
found no difference with respect to social deprivation between those with and without
T2D.

When analysing the characteristics and outcomes of people with T2D prescribed
insulin and/or gliclazide compared with other agents, there was not a greater mortality
associated with insulin and/or gliclazide compared with other agents for treatment of
T2D, and their use was not associated with a lower HbA1c. Though, the use of insulin
and/or gliclazide was associated with an increased risk of hypoglycaemia on hospital
admission. Indeed, people with T2D prescribed insulin and/or gliclazide had a
significantly higher HbA1c, and therefore the use of these drugs may better reflect
these patients’ greater clinical need, with more significant or longer suboptimal glucose
control in this group. However, hypoglycaemic events are known to be associated with
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falls and poor outcomes especially in those aged greater than 65 years. Therefore,
clinicians should consider the use of non-hypoglycaemia-inducing medications in the

first instance in such a cohort of people with T2D, unless felt clinically necessary.

Importantly, these remain essential medications for older adults with poorly controlled
T2D to prevent hyperglycaemic emergencies and should not be de-prescribed
routinely or avoided through fear of causing patient harm. Indeed, these data
demonstrate a lack of association between insulin and/or gliclazide use and 1-year
mortality outcomes. This requires the clinician to balance the risk and benefits of such
a treatment strategy in the individual person with T2D, and to provide support for their
use such as with community nursing care, frequently with secondary care diabetes
team input. People prescribed insulin were most likely to have a hypoglycaemia-
related fall during admission to hospital compared to those prescribed other agents
including gliclazide. This is an established complication associated with insulin use,
but an imperative take-home message. Nevertheless, (gliclazide was also
independently associated with increased hypoglycaemia-related admissions
compared to other agents, showing that clinician selection of medications is important.
This observation is less well described in people admitted with falls compared with
insulin use (Cheng et al., 2022) and is another important clinical reminder of the impact

of hypoglycaemia associated with the use of gliclazide in this at-risk cohort.

Logistic regression confirmed diagnosis of T2D was associated with 1-year mortality,
but this was not significantly associated with hypoglycaemic-inducing agents. The
increased mortality in those with T2D was associated with male sex (Gale et al., 2001),
greater frailty (Alain et al., 2002) and polypharmacy (Dhalwani et al., 2017). This
observation highlights the need for an individualised diabetes treatment plan and
glycaemic targets for the older person with T2D. There was no difference with respect
to social deprivation between those with T2D and mortality related to the use of

hypoglycaemia inducing medications.
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This study has some important limitations. Firstly, it is a cross-sectional with
prospective follow-up in relation to mortality study, which is prone to usual biases
associated with this type of study. To minimise this, patients with missing data and in
this case these subjects were excluded from the analysis. In addition, limited
information was available with respect to hospital readmission with often-incomplete
routinely available electronic health records. Due to some patients being recently
added to the databank, these do not have mortality outcomes at 12 months. There is
a need for more robust prospective studies to adjust for such variables associated with
mortality to infer causation between variables such as HbA1c, hypoglycaemia,
medication use and polypharmacy in the cohort. Frailty is a dynamic measure and
there can be a major bias in calculating the CFS especially when external factors such
as cognitive impairment can limit someone’s functional ability (Hollinghurst et al.,
2019). This was mediated by all the CFS scores being checked by the same person
(AJB), who was able to access everyone’s CGA. The databank only focused on
patients admitted with a fall, rather than other medical conditions or frailty syndromes.
This limited comparison with people who did not fall to establish whether the mortality
observed in this group was related to T2D or the underlying frailty syndrome itself. This
could be expanded to look at frail, older adults in the community who have not fallen
with T2D but are at a major increased risk of falls (Vinik et al., 2017). Further studies
focusing on whether de-prescription affects the rate of falls or mortality would enable

a more robust conclusion and would be of major clinical interest.

In conclusion, falls are a significant burden, and hypoglycaemia-inducing agents may
contribute to the greater mortality observed in people with T2D. People with T2D had
a similar CFS, were more likely to be male and be prescribed more concomitant
medicines. Clinician awareness can support de-prescribing for frail patients with
HbA1c less than 64mmol/mol. There should be increased awareness of the impact of
hypoglycaemia, especially in those using insulin or gliclazide. Individualised care plans
detailing co-morbidities, presence of frailty or functional loss (including cognition),
individualised agreed goals of treatment, medications, frequency of monitoring, target
capillary blood glucose and HbA1c, blood pressure and serum lipid levels are

helpful. Other modifiable risk factors such as alcohol excess should be studied
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6.5. Aim 3 - Alcohol excess in older adults who fall

To examine whether people admitted to hospital with a fall and had a history of alcohol
excess, were more likely to have greater frailty, co-morbidity burden, or risk factors for
falls. It was also examined whether people with a history or current alcohol abuse
associated with poor clinical outcomes in a cohort of patients admitted to the ED with
a fall. A second aim was to see whether the POSAMINO criteria could be used to

identify PIMs to assist with deprescribing.

6.5.1 Introduction

The number of older people within our population is increasing, as is the number of
older people who drink alcohol excessively. It is important to establish this relationship
in older patients, who are at a greater risk of falling, to allow for appropriate risk
management. Some evidence suggests that mortality rates linked to alcohol use are
higher in older people (Royal College of Psychiatrists, 2011). Alcohol has been
identified as a potential risk factor for falls in older people. ‘At risk’ drinking was present

in 11% of older patients presenting to an ED with falls in one study (Bell et al., 2000).

In a previous review on alcohol and falls which included 21 studies that described
alcohol related falls and injuries in adults, alcohol was present acutely in 21% to 77%
of fatal falls and 17% to 53% of nonfatal falls and concluded that alcohol increased the
risk of falling (Hingson and Howland, 1987). This review, however, was written without
a focus on older people as a population or their risk of falls in relation to alcohol intake.
The relationship between alcohol intake and falls in older people is unclear. There are
several published studies with contradictory findings, some have reported no
association between alcohol intake and falls risk, some have suggested a protective
effect of alcohol on falls, and some have found that alcohol intake is linked to an
increased risk of falls. These findings are unhelpful for clinician who wishes to give
patients evidence-based advice regarding their alcohol intake and the likelihood of its

impact on their falls risk.
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Alcohol consumption could increase an individual's risk of falls through several
mechanisms. Alcohol intake can impair balance, there is some evidence that this is
especially true in older adults (Vogel-Sprott and Barrett, 1984 and Hegeman et al,
2010), chronically heavy alcohol consumption can cause peripheral neuropathy,
skeletal myopathy (Preedy et al., 2001) and has also been linked to cognitive
impairment (Ridley et al., 2013). Acute intake of alcohol intake is related to orthostatic
hypotension (Burke et al., 1992 and Rutan et al., 1992). There is evidence that all
these conditions are linked to an increased risk of falls. Alcohol is known to have
effects on motor function as well as visuospatial functioning (Sullivan et al., 2010).
Although this risk is understood it is not known how this relationship may affect older
patients specifically. Establishing this association can help in adequate risk
assessment and aid clinicians in giving appropriate advice ((Royal College of
Psychiatrists, 2011). Studies have shown alcohol to be a risk factor for falls all ages
(Hingson and Howland, 1987). evidence suggests that mortality rates linked to alcohol
use are higher in older people compared with younger people (Bell et al., 2000).
Alcohol has been identified as a potential risk factor for falls in older people. ‘At risk’
drinking was present in 11% of older patients presenting to an ED with falls (Bell et al.,
2000). In a review on alcohol and falls, alcohol was present acutely in 21% to 77% of
fatal falls and 17% to 53% of nonfatal falls (Hingson and Howland, 1987), however
was written without a focus on older people as a population or their risk of falls in

relation to alcohol intake.

Considering only studies analysing older adults, increased levels of alcohol intake
were associated with increased rate of falls (Paula et al., 2021, Ha et al., 2021, Qian
et al., 2021 and Gade et al.,, 2021). They concluded that increased alcohol
consumption above a certain level is likely to cause an increased risk of falls. The
authors also report the increased falls seen in non-drinkers compared to those with
moderate intake in their study could be accounted for by differences in other risk
factors including, gender, physical activity levels and history of diabetes or
cerebrovascular disease (Tan et al., 2021).
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In published research, it is difficult to compare as the categorisations used for alcohol
consumption varied between the papers. One study used different metrics within its
own cohort to categorize alcohol intake (Meucci et al. 2019). There were also
differences in how falls history and data were collected. Some published papers
looked at patients who had presented with falls and looked for alcohol use whereas
others asked about previous falls history and previous alcohol use. Methods of
measuring alcohol intake varied from screening of textual entries in clinical records,
(Shakya et al., 2020). Self-reporting of alcohol intake was used by many studies, some
classifying participants as drinkers or no drinkers. (Paula et al., 2021, Ha et al., 2021,
Qian et al., 2021) Whilst others used more specific measures looking at volume or
units consumed. (Gide et al., 2021). Falls were measured differently amongst papers
also, with some identifying patients through clinical coding of presenting with falls
(Gade et al., 2021) whilst other studies used self-reported history of falls to assess
how many times participants had fallen in varying periods. (Paula et al., 2021, Ha et
al., 2021, Qian et al., 2021) One study screened participants and performed a TUG

test to classify if participant was at risk of falls. (Pirrie et al., 2020)

The concurrent use of alcohol and medications in vulnerable frailer older adults is
difficult to quantify and there is limited consensus regarding which medications interact
with alcohol. This increase in alcohol use plus polypharmacy increases the risk of
adverse events such as sedation, hypotension, gastro-intestinal bleeds,
hypoglycaemia, and liver damage (Onder et al, 2002). In older adults, adverse drug
reactions were increased by 24% when in combination with moderate alcohol use
Onder et al, 2002).

The POSAMINO criteria was developed to identify PIMS by using 38 criteria (Holton
et al., 2007). POSAMINO criteria consists of seven different drug classes, with 40%
being medications that act on the central nervous system (CNS) including anti-PD
drugs e.g. apomorphine and pramipexole. Cardiovascular agents are 9 of 38 criteria
including antiplatelet, diuretics and anticoagulants as these are all metabolised by the
liver. Non-steroidal anti-inflammatory drugs (NSAIDs), gabapentin (used for
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neuropathic pain), opioids, and paracetamol are all analgesics that are included. The
POSAMINO criteria is consensus rather than an exhaustive list of explicit criteria and
includes a wide range of other drug classes, such as cardiovascular, respiratory
system, musculoskeletal, malignant disease, infections, or endocrine agents. See
Appendix 9.10 for the list of POSAMINO medications.

The aim was to examine whether people admitted to hospital with a fall and had a
history of alcohol excess, were more likely to have greater frailty, co-morbidity burden,
or risk factors for falls. It was also examined whether people with a history or current
alcohol abuse associated with poor clinical outcomes in a cohort of patients admitted
to the ED with a fall. A second aim was to see whether the POSAMINO criteria could
be used to identify PIMs.

6.5.2 Methods

6.5.2.1 Study design

This was a retrospective analysis of patients admitted to the OPAS at Morriston
Hospital in Swansea. The OPAS databank was retrospectively analysed for people
with alcohol excess admitted with a fall between June 2020 and December 2022. We
compared age, medication usage, CCl and CFS in people with or without alcohol
excess. We reviewed patient mortality at 12 months. Alcohol Excess was defined by

regularly exceeding government guidelines (>14 units a week).

The POSAMINO criteria was applied to the database to identify potentially PIMs for
patients who presented with alcohol excess. This work was undertaken as part of a

service evaluation of the function of OPAS within the ED.
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6.5.2.2 Statistical analysis

Continuous variables are presented as the mean t standard deviation, whilst
categorical variables are presented as the number (%). Statistical significance for
continuous variables was determined using student’s t-test and categorical variables
were determined using Chi-squared test. Statistical significance was taken at
P<0.05.

6.5.3 Results

A total of 1516 patients presenting with falls were included for analysis from
consecutive admissions from June 2020 to December 2022, with a mean age 84.8 +
7.7 years and 561 (37.0%) were male. The mean CFS of the total cohort was 5.3 *
1.3 and CCl was 5.6 £ 1.9, and the mean number of medications used was 8.1 + 3.8
per patient. At 12 months’ follow-up, 1129 (74.5%) patients were alive and 387 (25.5%)
had died. These data are presented in Table 6.5.
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Alcohol No Alcohol

Variable All excess excess P value
n=1516 n=59 n=1457
Age 84.8 (x7.7) 754 (£10.6) 84.1(x7.4) P<0.001
Male 561 (37.0%) 36 (61.0%) 525 (36.0%)
P<0.001
Female 955 (63.0%) 23 (39.0%) 932 (64.0%)
CFS 5.3 (x1.3) 48 (£1.2) 54 (x1.3) P=0.001
Number of
8.1 (x 3.8) 7.0 (x3.7) 8.1 (x3.8) P=0.03
medications
CClI 5.6 (x1.9) 59 (x24) 56 (x1.9) P=0.40
Alive 1129 (74.5%) 45 (76.3%) 1084 (74.4%)
P=0.75
Dead 387 (25.5%) 14 (23.7%) 373 (25.6%)

Table 6.5: Patient characteristics of those admitted to the OPAS unit. CFS clinical
frailty score, CC/ Charlson comorbidity index. Continuous variables are presented as
the mean (x standard deviation), whilst categorical variables are presented as the

number (%).

With respect to those with a history or current alcohol excess, 59 (0.04%) had a history
of chronic alcohol excess; 3 with acute intoxication at the time of presentation on a
background of chronic misuse. Those who presented with alcohol excess were
younger (75.4 years (x 10.6) vs 84.1 (£ 7.4) P<0.001) and less frail as per CFS (4.8 (+
1.2) vs 5.4 (£ 1.3) P=0.001). There was a significant difference in gender with males
being more likely to present with a history of alcohol excess (P<0.001). There was no
significant difference in CCIl or mortality between the groups. When applying the
POSAMINO criteria, the overall number of PIMs identified was 1.9 (x 1.4), with those
PIMs contributing to increased falls of 1.4 (£ 1.2). These data are presented in Figure
6.2. For the breakdown of PIMs per POSAMINO category, these are presented in
Table 6.6 where there were a significantly greater number of PIMs that affect the

cardiovascular and central nervous systems than the other categories.
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Figure 6.2: Number of POSAMINO PIMS and those that could potentially
contribute to falls. PIM potentially inappropriate medications, POSAMINO

Potentially Serious Alcohol-Medication Interactions in Older adults.

System PIMS
Cardiovascular 35
Respiratory 1
Central Nervous 37
Endocrine 8
Musculoskeletal and joint diseases 13

Malignant disease/ immunosuppression

Infections

Table 6.6: Number of POSAMINO PIMs by category PIM potentially inappropriate
medications, POSAMINO Potentially Serious Alcohol-Medication Interactions in Older
adults
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6.5.4 Conclusions

Overall, it is only possible to confirm that older patients with higher levels of alcohol
consumption do experience more falls than their non-alcohol consuming peers in our
sample of patients who present to the ED with falls. They also had associated greater
frailty, were likely to be male and younger than their counterparts who do not drink
alcohol excessively. There was no difference in mortality between groups. We showed
that the POSAMINO criteria was able to identify an average of 1.9 inappropriate
medications in our sample with 1.4 contributing to an increased falls risk. Increased
awareness of the POSAMINO criteria can aid clinician de-prescribing decisions,

especially in this cohort who are more vulnerable for recurrent falls.

Research has concluded that increased alcohol intake is associated with an increase
in levels of falls. However, due to the nature of previous studies undertaken it was
difficult to accurately assess the presence of a causal relationship. Current knowledge
of the effect of alcohol on co-ordination and balance would point towards this increased
risk likely being as a result of the effects of alcohol. However, more research would be

needed to fully appreciate the risk alcohol poses to falls risk in the older population

Investigating the relationship between alcohol and falls is problematic, it is not possible
to perform a randomised controlled trial of alcohol intake that would facilitate
measuring falls as an outcome measure more precisely. This study and previous work
have largely relied upon studies that compare participants who self-report their alcohol
intake and (to a lesser extent) their incidence of falls. This approach has obvious
limitations and opportunities for reporting bias as many focus on the short-term
relationship between alcohol and falls, these studies are less effective in informing us
on the effects of chronic alcohol use. Additionally, although some studies sought to
analyse the relationship between binge drinking and falls, it is not possible to evaluate

fully the effect acute intake of alcohol has on falls risk from this study.
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Previous research has also reported higher risk of falls in participants who are
abstinent of alcohol in comparison to patients with moderate intake of alcohol. This
has inferred a protective effect of moderate alcohol in comparison to abstainers. This
must be interpreted cautiously as people who abstain from alcohol are different from
those who do drink more significantly than just in terms of how much alcohol they
consume at the present time. In addition, adjusting for known, measurable differences
between abstainers and drinkers may be inadequate to make the two groups
comparable. Some of the differences that are difficult to measure include the
cessation of drinking with illness or self-perceived increased falls risk. There is
evidence that a substantial proportion of abstainers from alcohol are former drinkers
(Wannamethee et al., 1998). This abstinent group may include former alcoholics, and
indeed some evidence for increased risk of falls with a history of heavy drinking exists
within the data included in this review. Patients who are on medications for unrelated
chronic conditions may avoid alcohol consequently, this is especially applicable for the

older population.

This study has some important limitations. Firstly, it is a retrospective study which is
prone to usual biases associated with this type of study. To minimise this, patients with
missing data were excluded from the analysis. Due to some patients being recently
added to the databank, these do not have mortality outcomes at 12 months currently.
Asking patients to self-report alcohol intake may lead to an under-estimation or under-
reporting of true alcohol intake. As such this may have an impact on results as if
patients underestimate or report true alcohol intake but are still falling it will decrease
the trend of increased intake resulting in more falls. This limitation is difficult to
overcome. One of the studies did use narrative entries to screen for alcohol use but
again this was subjective based on the observations of clinicians who may have had
different thresholds for documenting intoxication on arrival to an emergency
department. Many of the previous studies also looked at other potential risk factors for
falls, however these results were not observed for this study. As previously mentioned
many did account for other variables in their analysis and remove other factors when
considering data. This also relied on patients presenting to healthcare having suffered

a fall to include them in their study, this may have led to some selection bias as patients
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who did not injure themselves or feel the need to present for health care would not
have been included. This exclusion of patients could also affect datasets potentially

missing several low impact falls in patients consuming alcohol.

In conclusion, this study of fallers who present to ED shows the importance of
ascertaining a patients’ alcohol history to allow for thorough understanding of falls risk
within individuals. Routinely using the POSAMINO criteria can aid clinician de-
prescribing decisions, especially in this cohort who are more vulnerable for recurrent
falls. However further research is needed to fully appreciate the causal relationship
between alcohol consumption and falls. It would also be useful for further research to
measure units consumed to enable development of more accurate algorithms for
assessing falls risk and allow for a clearer comparison of data between studies.
Current knowledge of the effect of alcohol on co-ordination and balance would point
towards this increased risk likely being as a result of the effects of alcohol. However,
more research would be needed to fully appreciate the risk alcohol poses to falls risk

in the older population.

6.6 Overall conclusions

Falls are a huge burden and cause significant morbidity and mortality. There are many
factors that contribute to falls, including frailty and multi-morbidity from chronic
disease. It is recognised that polypharmacy is often beneficial. For example,
secondary prevention of myocardial infarction requires the use of at least four different
classes of drugs (antiplatelets, statin, ACE inhibitor, beta blocker). Patients at highest
risk of inappropriate polypharmacy are those with the greatest frailty, on the most
medicines and taking high risk medicines. With up to 11% of unplanned hospital
admissions being attributable to harm from medicines and over 70% of these being
due to elderly patients on multiple medicines, there are significant opportunities to
reduce this burden by timely and effective interventions. Tools can aid physician
deprescribing but as people live with increasing frailty, it is important that shared
decision making occurs around prescribing and polypharmacy especially when the
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person is in the last 6 months of life. This is especially important in medications that
have long term effects such as medications for blood pressure, cholesterol, and

cognitive impairment.

A major limitation of this chapter is that it does not assess the effectiveness or impact
of de-prescribing, which would be a useful next step but is beyond the scope of this
thesis. Deprescribing is the systematic process of tapering, reducing, or discontinuing
medicines that may no longer be beneficial or could cause harm, particularly in older
adults with multimorbidity and polypharmacy. It is a patient-centred intervention aimed
at optimising medication regimens to improve outcomes and reduce harm. While
deprescribing offers significant potential benefits, it also carries risks and
implementation challenges that must be carefully considered (Linsky et al., 2019;
Hung et al., 2024).

Deprescribing has many benefits as listed here. It reduces polypharmacy, commonly
defined as the use of five or more medicines, is prevalent among older adults and is
associated with increased risk of adverse drug events (ADEs), drug—drug interactions,
and reduced adherence. Deprescribing can simplify medication regimens, improve
adherence, and reduce the prevalence of potentially inappropriate medicines (PIMs),
which are often identified using tools such as the Beers Criteria or STOPP/START
guidelines (Linsky et al., 2019; Omuya et al., 2023). It can increase patient safety by
discontinuing unnecessary or harmful medicines, deprescribing reduces the likelihood
of ADEs, falls, delirium, and hospital admissions. Evidence suggests that targeted
deprescribing interventions can significantly lower the incidence of medication-related
harm, particularly in frail older adults (De Lima et al., 2023; Hung et al., 2024).
Deprescribing may lead to improvements in cognitive and functional outcomes, reduce
symptoms such as dizziness and confusion, and enhance overall well-being. Patients
often report feeling more engaged in their care when deprescribing decisions are
made collaboratively, aligning treatment with their goals and preferences (Omuya et
al., 2023; Andrews et al., 2025). Reducing medicine use can lower direct drug costs

and potentially decrease healthcare resource utilisation, such as emergency visits and
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hospital admissions. However, evidence on overall cost-effectiveness remains mixed,
as savings may be offset by increased monitoring requirements (Omuya et al., 2023).
Deprescribing fosters shared decision-making and individualised care planning. It
encourages clinicians to consider life expectancy, comorbidities, and patient priorities,
ensuring that pharmacotherapy aligns with the patient’s values and prognosis (Hung
et al., 2024, Linsky et al., 2019).

It does not come without risks and challenges. Certain medicines, such as
benzodiazepines, antidepressants, and opioids, require gradual tapering to avoid
withdrawal symptoms. Abrupt discontinuation can lead to rebound effects or
recurrence of the underlying condition, necessitating careful monitoring (Crisafulli et
al., 2022). There is some clinical uncertainty around deprescribing. The evidence base
for deprescribing is growing but remains limited for some drug classes. While short-
term benefits are well documented, long-term outcomes such as mortality and
functional status are less clear, creating uncertainty for clinicians (Linsky et al., 2025;
Nizet et al., 2023). Deprescribing can be time-consuming and requires clinician
expertise, patient engagement, and often multidisciplinary input. Barriers include lack
of standardised protocols, fear of litigation, and resistance from patients or carers who
may perceive medicine discontinuation as neglect (Hung et al., 2024; Crisafulli et al.,
2022). Successful deprescribing demands ongoing assessment to detect adverse
effects, symptom recurrence, or changes in clinical status. This adds complexity to
care and may increase workload for healthcare teams (Hung et al., 2024). Although
deprescribing interventions can reduce PIMs at the individual level, their effect on
overall prevalence within healthcare systems is modest, highlighting the need for

broader policy and system-level strategies (Linsky et al., 2025).

Deprescribing is a critical component of optimising medicine use in older adults. It
offers substantial benefits in terms of safety, quality of life, and patient-centred care,
but it is not without risks. Effective implementation requires a structured approach,
shared decision-making, and robust monitoring to ensure positive outcomes. Future
research should focus on long-term effects, cost-effectiveness, and strategies to

overcome implementation barriers.
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Chapter 7 — Providing community services
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7.1 Introduction

SBUHB has an ageing demographic (People’s Commissioner for Wales, 2023).
Ageing is associated with multimorbidity and an increased risk of frailty. The term frailty
describes a clinically recognisable syndrome of reduced resilience which results from
age related decline in reserve and function across multiple physiological systems.
Frailty is associated with advancing age but is not inevitable, many older people
remain fit in later life (Hubbard et al., 2008, Rockwood, 2005). People who live with
frailty are less able to overcome illness related to psychosocial stressors. There are
several clinical indicators that suggest the presence of frailty; namely the frailty
syndromes or ‘Geriatric Giants’ — falls, incontinence, confusion, and immobility
(Hubbard et al., 2008, Rockwood, 2005). There are evidenced based clinical tools that
allow healthcare professionals to recognise and grade frailty, the Rockwood Clinical
Frailty Scale (Clegg et al., 2016) is mostly used. Frailty can also be identified from
administrative data, in the hospital context by the HFRS (Gilbert et al., 2018) and in
the community by the Electronic Frailty Index (Hopper, 2021). Frailty is associated with
increased ill health, mortality, healthcare use, care dependency, and reduced quality
of life. Guidelines on the management of frailty recommend its identification, and
targeted clinical management using the evidence-based intervention of
Comprehensive Geriatric Assessment (Oliver et al., 2014, Conroy, 2021 and Ellis et
al., 2011).

Severe frailty is associated with higher healthcare usage and costs, often with poor
experience and health related outcomes for the person concerned. Robust strategies
for frailty prevention and preventing progression are key to good health in later life and
will reduce the burden on the health and social care system in turn (Hopper, 2021,
Gordon et al., 2023). Traditionally, medical care has been designed for people with
single organ disease, this has created a system that is good at providing specialist
care but a lack of integration leaves gaps in which people living with comorbidity and
frailty, who often present with nonspecific symptoms, to fall through. Patients with
undifferentiated illness represent a sizeable proportion of the work of unscheduled
care (Gordon et al., 2023).
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Community health services are extremely broad and cover a wide range of services.
This can either be provided by primary care or from in reach from secondary care. The
services also include health visiting services and school health. Many services are
MDT based, relying on close working between primary and secondary care. The MDT
can include allied health professionals, district nurses, mental health nurses,
therapists, community nurses, and social care workers. The services tend to be
provided in the patients’ home, whether this is their own home or a care facility, which
includes nursing, residential and care homes, but can also include clinics, schools,

community hospitals, and intermediate care facilities (NHS England, 2021).

People who live in care homes should receive the same level of support as those who
reside in their own home (NHS England, 2021). This is a priority of the NHS and relies
on collaborative working between all the sectors (health, social care, community) and
the care homes themselves. Every care home should be supported by their own MDT
and there should be seamless collaboration between the different sectors. As patients
in care homes are more vulnerable, there are established protocols in place. These
include that an MDT assessment should be performed on every person living in a care

home, within 7 working days of admission or re-admission.

This increase in the needs of older adults with frailty, plus the increased pressure on
emergency services, has provided a shift in thinking (British Geriatrics Society, 2022).
Older adults living with frailty need novel approaches to care, as traditional models are
not effective. Community options are increasingly being developed, and hospital
admissions may not always be in the best interests of the patient. This is due to a wide
range of adverse outcomes associated with admissions such as delirium, decondition
and nosocomial infections which all contribute to functional, physical, and cognitive
decline (Creditor, 1993).

158



There is a lack of continuity around what these community services, which perform an
enhanced function, are called. They have been traditionally referred to as Hospital at
Home (HAH), but NHS England have recently introduced the term VW for these
services. This is because not all the services provided by VW or HAH are in person,
they also have remote monitoring technology available. Whether a service is termed
a VW or HAT, they have the same aim which is to provide an alternative to traditional
models of hospital inpatient care which is safe, effective and person centred (Westby
et al., 2024). Both HAT and VW tend to provide a time-limited, face to face service
which involves visiting the patient in their own home. The term VW is a misdemeanour
as many people believe that they provide only remote and online services, which is
not the case in SBUHB. In VW structure in SBUHB is an MDT which provides
community based CGA and reablement (Westby et al., 2024).

Despite this, VW or HAH have not been studied extensively. A rapid synthesis of
systematic reviews, not focusing on frailty, most participants had multiple chronic
conditions and were older. Care at home at a hospital level improved care experience
for both the patients or service users and their family members and care givers plus

improved overall system efficacy (Westby et al., 2024).

7.2 Aims

The Welsh Government’s Six Goals (Welsh Assembly Government, 2021), the GIRFT
report on geriatrics (Jones et al., 2022) and the NHS England Right Care (NHS
England, 2019) guidance concerning frailty, all clearly describe the requirement to
provide an integrated system that includes secondary care, primary care, care homes,
community services, ambulance services, local authorities and the voluntary sector
and is centred on the needs of individual patients and focused on preventing
inappropriate hospitalisation and progression of frailty. Older people living with frailty
are more likely to have delayed transfers of care if they are admitted to hospital and
are vulnerable to the potential adverse effects of hospital admission i.e.
deconditioning, delirium and inpatient falls (Oliver et al., 2014 and Keeble et al., 2019).
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People living with frailty could often have their needs best met in settings outside of
acute hospital care. Assessment in a person’s own home is potentially less disruptive
and more effective than acute admission to hospital. Many patients living with frailty
are approaching the end of their life and it is important there is appropriate shared
decision making, including advance care planning. Therefore, the two main aims of

this chapter are to: -

1. Provide outreach from hospital teams to intervene into NH for older, frailer
adults who fall by developing an education package provided to the NH staff
around falls and the adverse effects associated in particular with a long lie
following a fall. The aim of this is by improving the education of NH staff, the
volume of emergency calls and subsequent conveyances to hospital could be

reduced with the development of the CWTCH education programme.

2. To develop a VW service, with a secondary focus on reducing fractures by

creating a fracture discharge pathway (FDS) within this

7.3 Aim 1 - Providing out-reach services into NH for older adults who fall
7.3.1 Introduction

NICE define a fall as ‘an unintentional event that results in a person coming to rest on
the ground or another lower level, not as a result of a major intrinsic event (such as
stroke or epilepsy) or overwhelming hazard (such as being pushed),” (NICE, 2013). ‘A
simple fall is defined as one occurring because of a chronic impairment of cognition,
vision, balance, or mobility. It is distinguished from a collapse caused by an acute
medical problem, such as an acute arrhythmia, transient ischaemic attack, or vertigo.’
Falls are the leading cause of fatal and non-fatal injuries for those who are aged
greater than 65 years old. Falls are responsible for over 36,000 deaths in older adults
each year in the UK. In addition, falls are a huge burden on emergency services with
around 1,200 admissions per day of older adults who falls, which is around 435,000
people a year. The cost to the NHS from falls by seniors exceeds £2.3 billion per year

and is projected to surpass £3.6 billion by 2030 (Caring for Care, 2024).
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Falls in NH are common and cause significant morbidity and mortality (Robertson et
al., 2012). NH residents are more likely to fall than other people living in the
community; they are at risk of recurrent falls as interventions and risk factor
modification is more difficult due to complex health and social needs including frailty,
dementia, and comorbidity (Bunn, 2020). Around 24% of UK care home residents fall
each year and falls account for 40% of all deaths from injury in care facilities. Care
homes are home to 400,000 older people in the UK (Age UK, 2019) with the care
home population due to increase over the next 20 years (Devi et al., 2021). Around
4% of those older than 65 years and 15% of those older than 85 years live in facilities
that provide 24-hour care, this can be with or without nursing input (Devi et al., 2021).
Falls are common in older people, with half of those over aged 80 years fall at least
once per year and falls are the most common cause of emergency hospital admission,
and people may lose confidence and independence afterwards (Logan et al., 2021).
Those older, frailer adults who living in care homes are 3 times more likely to fall than
those living at home. They are also older, frailer, and more likely to have limited mobility
than people living in the community. This group is especially vulnerable to the impact
of falls (Bunn, 2020).

Most falls do not result in serious injury, but can cause the person to lose confidence,
in addition to complications such as pressure damage, pneumonia and
rhabdomyolysis (Royal College of Emergency Medicine (RCEM), 2021). There are
also concerns regarding pressure injuries sustained on ambulances secondary to
offload delays as the pressure on our ED continue to rise. In Moriston Hospital, in
2021, 456 ambulances waited greater than 6 hours to offload with 78 instances of
attributable pressure injuries recorded. The hospital receives approximately 9,000
ambulance arrivals a year. In January 2022, there were 106 out of 756 ambulances
waiting greater than 6 hours to offload, with 13 instances of attributable pressure
injuries. Ambulance offload delays have been studied previously in Chapter 3 of this

thesis.
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It is established that we are very unlikely to cause exacerbation of damage to a broken
femur of an older adult who has been carefully lifted with an appropriate lifting device
(Hawker and Rea, 2021). We know that once a resident has fallen, it is important that
care home staff feel supported to make the best decision for their resident (Cameron
et al., 2018) this involves being able to access support from the services available.
This could be either out of hours General Practice (GP) services (GPOOH) and non-
emergency telephone lines such as 111 (non-emergency number within UK) or
emergency calls to 999 (emergency number within UK) and emergency paramedics
(Logan et al., 2021). Avoiding unnecessary transfers to the ED is preferable for many
older adults living with frailty. Conveying residents to hospital also depletes available

staff within the care home, which can impact on care provision.

A CGA is the gold standard way of delivering holistic care for older people living with
frailty and a multidisciplinary approach is needed. There is a balance required between
the approach of community healthcare teams and in-reach hospital teams (BGS,
2021). Alternative care pathways for emergency medical services calls have been
developed but these have been with therapists or emergency department doctors and
there is no consensus on approach (Blodgett et al., 2021, Flanaghan et al., 2017 and
Joy et al., 2020).

The aim of this is by improving the education of NH staff, with a novel approach, the
volume of emergency calls and conveyances to hospital could be reduced. We have
used an ‘extensivity’ approach (BGS, 2021) using the specialist skills and experience
of an Emergency Nurse Practitioner (ENP) with the support of a consultant Geriatrician
to be able to provide holistic care to residents and bridging the gap that has traditionally

existed between primary and secondary care.
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7.3.2 Methods
7.3.2.1 Phase 1 of CWTCH: January 2020 — February 2022

An analysis of all NH served by SBUHB including Swansea and Neath and Port Talbot
locality, was conducted inclusive of all Welsh Ambulance Service (WAST) 999 calls
(emergency number within UK) between 1st January 2020 to 28™" February 2022
where an Emergency Ambulance vehicle attended the scene. All calls coded as falls
and those that could be related to falls such as “Sick person,”
“‘Haemorrhage/lacerations,” “Unconscious/fainting,” “trauma injuries,”
“convulsions/fitting” were included, this is described as falls+ in this chapter. The
outcome of the call was also analysed. This included whether the patient had been
conveyed to hospital, treated at scene, redirected to GP (within hours), GPOOH or

alternative services.

A scoping e-mail survey was sent out to all NH managers in the SBUHB area to
evaluate how care staff treated their residents who fell. We focused on NH as they had
always trained nursing staff, rather than residential homes where training nurses are
always not resident. The survey was sent to all the NH managers, some of whom
manage multiple NH. The survey was sent via email to all the managers via survey
monkey. It was developed by Mrs Debra Clee, who is an ENP in the OPAS services.
The questions that were asked pre-intervention via the survey were based on a

questionnaire developed by NICE (NICE, 2013) and consisted of
1. Does the care home / facility have any guidelines or policy in place for falls?
2. Do staff move patients / residents after a fall?
3. Does the home have any lifting equipment / aids?
4. Are Emergency Services usually contacted after a fall?

5. Are patients kept nil-by-mouth (nothing by mouth), whilst waiting for emergency

services to respond?
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Following this scoping survey, a descriptive analysis of the data was performed to see
what the NH managers and staff previously did when a resident fell. This analysis then

gave a basis of what factors to focus the education package development on.

7.3.2.2 Phase 2 of CWTCH: March 2022 to May 2022

The teaching was developed and delivered by an ENP working in the OPAS at
Moriston Hospital. The OPAS is a dedicated unit within the ED, accepting the care of
patients directly from either the ED triage, community services, or WAST to provide a
CGA for older adults. The Swansea NH were targeted first, before expanding the
education programme by training a Frailty CNS to deliver the education in Neath and
Port Talbot. A Geriatrics Registrar (1) aided in delivering the education programme and

in developing the learning goals.

The education package focuses on the negative consequences of falls, especially
complications related to long lie and advises care home staff to move patients off the
floor when possible and to give analgesia and fluids as appropriate (see Appendix
9.12). Debra Clee and Dr Alexandra Burgess developed this in consultation with the
data from the NH staff survey performed previously. It is based on NICE guidelines
(NICE, 2013). Ahandout was developed which is in Appendix 9.12. Copies of this were
left in the NH for staff that could not attend the face-to-face training. The session lasted
around an hour and involved some education around appropriate lifting and analgesia
use. The education was developed to only last an hour as many of the staff were
coming in on their non-working days to attend and was given to qualified and non-

qualified members of nursing staff.
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The package used the acronym ‘CWTCH’ which is a word translated from the Welsh

language as a “hug or a cuddle” and is a commonly used word in Wales.

Can you move them

Will it harm them? - Any new neck pain, back pain, anticoagulation.

Treat them — pain relief, dressing wounds

Cup of Tea — In most cases can eat & drink

Help — when to call 999.

A second survey was performed ascertaining whether NH staff felt more confident post

intervention and whether this would change their practice moving forward. The NH

were advised to put this information in the admission proforma for their institution. All

staff were provided with a handout with a summary of the session. Mrs Debra Clee

developed the questionnaire. The survey questions that were asked post intervention

via the survey were based on a questionnaire developed by North Central London
Health and care services 2022 and NICE (NICE, 2013) and consisted of:

1.

Has the session been helpful?

. Have you received training previously?

Do you now feel more confident to move a patient off the floor?
Do you now feel more confident to give analgesia/regular medications?

Do you now feel more confident to give food and drink to a resident after an

injury?
Are you less likely to contact emergency services?

Do you feel you need further training before making any of the above decisions?
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The 999 calls post intervention were re-analysed to see whether there was a change
following the delivery of the education package. The number of calls and type of calls
were analysed. The outcome of the call was also analysed. This included whether the
patient had been conveyed to hospital, treated at scene, redirect to GP (within hours),

GPOOH or alternative services.

7.3.2.3 Statistical analysis

Continuous variables are presented as the mean t standard deviation, whilst
categorical variables are presented as the number (%). Statistical significance for
continuous variables was determined using student’s t-test and categorical variables
were determined using Chi-squared test. Statistical significance was taken at

P<0.05. For qualitative variables, they are presented as the number (%).

7.3.3 Results
7.3.3.1. Phase 1 of CWTCH: January 2020 — February 2022

In total, between 1st January 2020 to 28" February 2022, 4907 calls were to
emergency services in SBUHB from NH were made, which resulted in an emergency
vehicle attending the scene. Of these calls, 866 were coded as falls (17.65%) and a
further 1032 were potential falls (21.07%). Of all calls, 60.45% were conveyed to
hospital, 13.50% treated at scene, 26.05% referred to GP or alternative services.
Including GP out of hours (OOH). The patient demographics are in table 7.1 below for

the patients who were conveyed to hospital only.
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Patients OPAS Not OPAS
Variable conveyed P value
n=1212 n=68 n=1144
Age (years) 80.6 (+ 8.8) 86.9 (+ 13.8) 80.2(+8.8) P<0.001
Male (n/%) 570 (46.9%) 32 (45.5%) 565 (47.0%)
P=0.86
Female (n/%) 642 (53.1%) 38 (54.5%) 659 (53.0%)
CFS 5.4 (+ 1.5) 5.9 (£ 1.3) 5.4 (+ 1.5) P<0.03
Offload 104.0
403.0 (+ 1825.3) 406.0 (+ 1873.7) P<0.05
(minutes) (*110.8)
LOS (days)  11.0 (£19.6) 5.1 (+8.6) 12.0 (£ 20.0)  P<0.05
Readmitted 600 (32.8%) 24 (33.3%) 365 (32.7%)  P=0.94
Alive (n/%) 902 (77.8%) 61 (90.9%) 874 (76.4%)
P<0.05

Dead (n/%)

310 (22.1%)

7 (9.1%)

270(23.6%)

Table 7.1: Patient characteristics of those aged greater than 65 years old, who

were conveyed to hospital including those offloaded into OPAS. CFS clinical

frailty score, LOS Length of Stay in days. Continuous variables are presented as the

mean (+ standard deviation), categorical variables are presented as the number (%).

The pre-education survey sent the NH managers showed that 47% of NH do not have

any guidelines for falls and that patients are often kept Nil by Mouth (53% yes, 47%

sometimes) and that 88.24% of fallers are not moved. Emergency services via 999

calls to WAST were contacted 88.24% of the time. The results of the pre-intervention

qguestionnaire survey are shown in Figure 7.1 below.

167



Pre intervention Questionnaire

mYes mNo mSometimes

Doesthe care home [ fao flity have any guidelines or policy in
place for falk

Do Staff move patients/ residents after afall

Doesthe home have any lifting equipment [/ Aids

Are Emergency Services usually comtacted after a fall

Are patients Kept Nil by mouth, whilst waiting for Emergency
Servicesto respond

0

Ed

25% 50% 75% 100%
% OF RESFONDANTS

Figure 7.1: Results of pre-intervention questionnaire. The number of respondents

isin %.

7.3.2 Phase 2 of CWTCH: March 2022 to May 2022

Education was offered to all NH in Swansea and Neath and Port Talbot (177
staff). Each NH manager was contacted, and they advertised the session to all their
staff. The education was delivered in person by either Mrs Debra Clee, Mrs Alice
Pritchberg (CNS) or Dr Alexandra Burgess. All staff completed the post training survey.
One NH declined education due to staff shortages, this was despite multiple attempts
made to deliver the education. A paper survey was given to all staff who attended the
session. Feedback showed 100% felt more confident in giving food and drink, moving
patients and all found the session helpful with 90.96% less likely to contact 999. There
was a clear educational need as 77.40% had not received prior training on how to
manage residents who fall. Feedback demonstrated that 96.72 % felt more confident
in giving analgesia but that they worried about whether what was currently available
for their residents was adequate. The results of the post-intervention questionnaire

survey are shown in Figure 7.2 below.
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POST INTERVENTION FEEDBACK

mYes WNotsure ®mNo

HAS THE SESSIONBEEN HELPFUL 10

HAVEYOU RECEIVED TRAINING PREVIOUSLY 22% 2% 76%

DO YOU NOW FEELMORE CONFIDENTTO MOVEA
PATIENT OFF THE FLOOR

DO YOUNOW FEEL MORE CONFIDENTTO GIVE

ANALGESIA/REG MEDS 6%

DO YOU NOW FEEL MORECONFIDENTTO GIVEFOOD
AND DRINKTO A RESIDENTAFTER AN INJURY

ARE YOU LESS LIKELY TO CONTACT EMERGENCY

SERVICES 69% 21% 10%

DO YOU FEELYOU NEED FURTHERTRAINING BEFORE
MAKING ANYOF THE ABOVE DECISIONS

Figure 7.2: Results of post-intervention questionnaire. The number of

respondents is in %.

Feedback from the staff that received the education included ‘I think this training is
long overdue and a step in the right direction, | think the length of time people are
expected to lie on a cold hard floor, with no pain relief, food or fluids needs to change
so this has been great. | hope the service develops further.” Other comments were
‘Interesting information given. Will look at implementing this into statement of purpose
and admission policy’ and ‘Very helpful and educational. Been in care all my life,
particularly good to know | can now move an elderly person, make them comfortable,
and possibly save a life.” Importantly staff felt that the education ‘Consolidated prior
knowledge. More confident in making professional judgement on assessment and

priorities of care needed.’

Following the intervention, a referral pathway was developed with the Acute-GP unit
(AGPU) and Advanced Practice Paramedic (APP) colleagues who review the WAST

“live stack” allowing calls to be diverted to the OPAS who offer same-day assessment.

1
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From March to December 2022, 2084, calls from NH, 410 falls (19.7%), additional 376
potential falls (18.0%). There was significant change in conveyance to hospital using
students paired t-test (P <0.05) with no change in call nature or call frequency (P
>0.05). This is shown in Table 7.2 below. The data for pre-CWTCH is all the patients
prior to any intervention and is from 2020 to 2022. The data for post CWTCH in 2022
is lower as only the NH that have received the education are included in the analysis.
Numbers referred to the GP or GPOOH did not differ, whilst OPAS review 8.55%
directly. Per month, the mean conveyance reduction was 20 patients where an
emergency vehicle attended via WAST. Additionally, OPAS review an average of 16
patients from the NH directly each month, bypassing WAST entirely via our referral
pathway, which was a direct result of our educational package. This data is shown in
Figure 7.3 below. This has shown that the positive impact of CWTCH has been

sustained many months after the education was first delivered.

Patients pre Post CWTCH Post CWTCH

Variable CWTCH 2022 2023 P value

N=4910 N=1645 N=3476
Conveyed (%) 2968 (60.5%) 851 (51.7%) 1812 (52.2%) P<0.001

Treated at

P<0.05
Scene (%) 663 (13.5%) 180 (10.9%) 428 (12.3%)
Referred to own

P<0.05
GP (%) 418 (8.5%) 136 (8.3%) 249 (7.2%)
Referred to GP
Out of Hours P<0.05
(%) 408 (8.3%) 131 (7.9%) 247 (7.4%)
Other (%) 453 (9.2%) 347 (21.2%) 740 (20.9%) P<0.001

Table 7.2: Conveyance data pre and post CWTCH intervention. GP General

practitioner

170



Convayence to Hospital

50.00%

40.00%

30.00%

20.00%

10.00% I I II
il EEx EEm B

Conveyed Treated at Scene Ref to GP Ref to GPOOH Other

Percentage of patients convaye

mPre CWTCH  m Post 2022 m Post 2023

Figure 7.3: Conveyance data pre and post intervention. Other includes patients
who are referred to OPAS directly. GP general practitioner, GPOOH General

practitioner out of hours service.

Overall, month by month the number of calls to WAST from NH remained consistent,
see Figure 7.4 below. March 2022 was when the first education package was delivered
and all the NH in SBUHB had received the education by May 2022. All calls coded as
Falls and those that could be related to Falls such as “Sick person,”
“‘Haemorrhage/lacerations,” “Unconscious/fainting,” “trauma injuries,”

“convulsionsf/fitting” were included and referred to as falls+.
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Calls to 999 regarding falls each month

uuuuuuu

Mumber of calls{%)

Jan Feb Mar Apr May Jun Ju g Sep Oct MNiow Dec
e I120) Falls % 121 Falls % 2022 Falls%
— 2025 Falls % — 220 Falls %2 — 221 Falls %
1022 Falls+ % — 1023 Falls+ %

Figure 7.4: WAST data for 999 calls in SBUHB from NH that were made which
resulted in an emergency vehicle attending the scene in a % of all calls. Falls that
WAST coded as Falls are shown separately to Falls+ which include “Sick person,”
“‘Haemorrhage/lacerations,” “Unconscious/fainting,” “trauma injuries,”

“convulsionsf/fitting”

7.3.4 Conclusions

Falls remain a significant burden on emergency services, with a clear opportunity to
improve patient outcomes and experience. An educational package developed by an
ENP, delivered to NH staff in the community has shown reduction in conveyance to
hospital for NH residents who fall. The data has shown that despite the number of calls
remaining constant, the number of patients who are conveyed to hospital has

decreased since the educational package was delivered in NH.
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This data has some important limitations. The data for Welsh Ambulance Service
(WAST) 999 calls is reliant on coding used by WAST and it is difficult to retrospectively
say whether we are capturing all the falls. The bias has been minimised by using the
same coding throughout. Due to staff sickness and annual leave, the team only visited
each NH on one occasion but provided resources which can be distributed to all staff
and ensured that the NH manager in every home attended the educational session to
upskill missing staff members. The team also provided contact details, and all NH have
the option to have further educational sessions in the future, despite the majority of
staff feeling that one session was enough. With the new referral pathway, it is difficult
to conclude how conveyance reduction is directly related to the education alone but is
rather the combination of education plus a collaborative approach. Future directions
include expanding post-fall education to WAST first responders to be able to assess
those who fall in Residential Homes and in their own homes including piloting a rapid-

response vehicle to assess fallers in the community.

Other limitations to be aware of include the multiple confounders in this data. The
referral pathway mentioned above is a direct result of the CWTCH intervention and its
data has not been separately analysed. The pathway was developed after the team
had delivered the package to all the NH homes and the pathway itself may have been
the primary driver of change; however, its independent impact was not evaluated. It
was also impossible to examine whether there were changes in national or local
guidelines, GP and community care protocols, and ambulance triage processes during
the study period may have contributed to observed outcomes. The creation of the VW
services was also at a similar time, and these may have been ultised appropriately to
avoid admissions. Any overlap with the COVID-19 pandemic represents a major
confounder, as the pre-CWTCH data was collected between 2020 and 2022.
Pandemic-related restrictions and evolving admission thresholds substantially altered
clinical practice and community pathways, which could have influenced conveyance
rates irrespective of CWTCH. These limitations highlight the need for caution when
attributing causality to the CWTCH intervention alone.
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By improving education to staff in NH, adverse outcomes to NH residents who fall can
be reduced to maximise recovery from the fall that resident is given the right care, at
the right time, in the right place. Also, collaboration between AGPU, WAST and OPAS
shows significant conveyance reduction, ultimately delivering a better patient
experience and system efficiency. This formed the basis for developing the VW

structure seen in SBUHB, which is detailed below.

7.4 Aim 2 - To develop a VW service and then develop a focus on reducing

fractures by creating a fracture discharge pathway (FDS).

The aim of this section was to develop a VW service in SBUHB and then to progress
this further with a focus on reducing fractures by creating a fracture discharge pathway
(FDS). The data collected in this analysis is primarily PROM and PREM data based
on a qualitative questionnaire to access patient satisfaction within these services with

then additional data on FDS and admission avoidance.

7.4.1 Introduction
7411 VW

Published research has shown that early CGA in association with a measurable Frailty
outcome such as the CFS is beneficial (Cameron et al., 2018). The addition of frailty
data to assess the physiological effects of an acute illness can guide mortality
prediction (Cameron et al., 2018). CGA has been shown to improve outcomes both in
the admission-decision process (by helping triage complex older patients) and by

reducing adverse outcomes post admission (Logan et al., 2021).

Identifying frail patients who may benefit from CGA is essential for individuals and
overall system efficiency. However, patient selection is difficult to achieve with usual

bed management processes and there is a growing need to develop alternative

174



pathways. To facilitate this, VW have been developed (British Geriatrics Society,
2022). Hospital at Home and VW have been used interchangeably, and the different
models have the same aim, which is to provide a safe, effective, and person-centred
alternative to hospital inpatient care. An RCP Wales document defines Hospital at
Home as providing short-term, intensive, hospital-level care for acute medical
problems in a patient's home (Royal College of Physicians, 2022). VW are a time-
limited service enabling people who have an acute condition or exacerbation of a
chronic condition requiring hospital-level care to receive this care in the place they call
home, either as an alternative to hospital admission or by facilitating an earlier
discharge from hospital. As healthcare services are asked to provide care to an
ageing population, the development of robust intermediate care services is a core
component of the required response. The VW exist to provide CGA, either to prevent
hospital admission or deterioration in the community or step-down care to coordinate
reablement, the transition to chronic disease specific services and ensure the

discharge process and transition to primary care goes smoothly.

The community services provided within geriatrics are wide ranging (British Geriatrics
Society, 2014). The majority tend to be time limited, MDT based providing step up
service from Primary care or a step-down service from secondary care providing
assessment, treatment, and rehabilitation. This can provide a robust alternative from
traditional medical models (British Geriatrics Society, 2022). Despite VW and HAH
services, being thought of as relatively new, these services have been around for many
years (British Geriatrics Society, 2022). The teams tend to consist of a senior clinician
with support from an MDT plus the ability to be able to access urgent inpatient
investigations as required. As the services provided by either VW or HAH is time

limited, they are not equipped for managing long term chronic health conditions.

NHS England have identified nine principles upon which a VW should be built (British
Geriatrics Society, 2022). These principles state that VW should:
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. Provide acute clinical care delivered by a multidisciplinary team (MDT) if
clinically appropriate, led by a named consultant practitioner (including a nurse
or AHP consultant) or suitably trained GP with relevant experience and training,

with clear lines of clinical responsibility and governance.

. Have clearly defined criteria to admit and reside, supported by daily clinical
review, by an MDT if clinically appropriate, to provide a safe and robust

service.

. Ensure that patients are given clear information on who to contact if their
symptoms worsen, including out of hours. There should be clear pathways to
support early recognition of deterioration and appropriate escalation processes
in place to maintain patient safety. Training on escalation processes should also

be provided to carers, staff, the MDT, etc., as necessary.

. Provide patients (and/or their carers) with adequate information to allow
informed consent and understanding of their care, and to support the use of
equipment or digital technology such as mobile phones, apps, web-based tools,

or wearables.

. Have access to specialty advice and guidance/diagnostics equivalent to acute

hospital access as appropriate to enable timely clinical decision-making.

. Deliver time-limited interventions and monitoring based on the clinical need for

a secondary care bed.

. Be fully aligned or integrated with other service development programmes,
including urgent community response (UCR), SDEC and unscheduled care

across their systems.

. Be developed for a range of conditions/symptoms/settings and should track
specific metrics that measure appropriate outcomes to demonstrate patient

safety and sustainability.

. Ensure that the use of digital technology does not exclude any patient group

and offer alternatives should patients lack the ability to fully use the technology.
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Unfortunately, in Wales, despite both HAH and VW models being used for many years,
there is no national model or governmental central support, and every health board
has differing models. The RCP in Wales have recommended that the Welsh Assembly
government provide additional investment in providing care at home (Royal College of
Physicians, 2022). HAH and VW services have been operational in Wales for several
years but are not as widespread as in other parts of the UK. There is also no central
support from Government to increase the provision of hospital care closer to home
(Royal College of Physicians, 2022). The RCP have called for additional investment
in Welsh health and care services closer to home (Royal College of Physicians,
2022).

With respect to whether HAH or VW have an evidence base, there is evidence that
they improve clinical effectiveness by early supported discharge models and
admission avoidance (Sheppard et al., 2021). The evidence surrounding clinical
outcomes including mortality is equant to that of inpatient care. With regards to length
of stay (LOS), the evidence is mixed but this may indicate that those who were on a
VW or HAH received a more thorough CGA.

Patient or carer experience has previously been examined as part of a Cochrane
reviews of HAH which found that patient satisfaction may be greater than for inpatient
care (Sheppard et al., 2021) and provided patient centred care (Norman et al., 2023).
With regards to carers, there is some research Sheppard et al., 2021 and Norman et
al., 2023) which indicates that VW can increase caregiver stress and that it is important
to involve family members and caregivers throughout the entire process. Service
satisfaction questionnaires can lack rigour and provide false assurance of service
quality as service users typically report high satisfaction but may have received poor
care (Whelan et al., 2011).Patient reported outcome measures (PROMSs) are
considered to be more objective as the questions are designed to encourage the user
to describe their actual experience of their care received (Kingsley et al., 2017).
Experience and outcome are measured differently as PROMs are questionnaires
measuring the patients’ views of their health status. Patient reported experience
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measures (PREMSs) are questionnaires measuring the patients’ perceptions of their
experience whilst receiving care. There is no recognised PROM or PREM specifically
designed for needs of frail older people and PROMs and PREMs are rarely used to
inform quality and continuity in services at transitions of care (e.g. at discharge from

hospital)

It is proposed that by using PROMS and PREMS as part of the VW in SBUHB, there
is the direct ability to accurately determine patient and carer experience and develop

improved pathways.

7.8.1.2 FDS

In 2022, SBUHB non-surgical fragility fracture patients had an average length of stay
of 30 days. The SBUHB patient cohort with a fractured neck of femur who are aged
over 65 had an average length of stay of 36 days with 720 admissions in 2022 alone.
The GIRFT average is 19 days LOS. High local incidence of femoral fractures is
believed to be contributed by historical failures to identify and treat non-femoral fragility

fractures.

‘Osteoporosis is a disease characterized by low bone mass and structural
deterioration of bone tissue, with a consequent increase in bone fragility and
susceptibility to fracture’ (Sernbo and Jonell, 1993). Fragility fractures are intricately
linked to osteoporosis and fractures tend to appear at low impact, i.e. a fall from
standing height or less and tend to commonly occur in the wrist, spine, and hip. In
England and Wales, it is estimated that annually around 180,000 fractures occur
because of osteoporosis. Early identification of osteoporosis can prompt clinicians to
consider risk assessments and treatments. Fractures have huge economical costs
with hip fractures being the costliest, with the costs being estimated at £1.8 billion in
2000, increasing to £2.2 billion by 2025 (Burge et al. 2001). Non-femoral fragility

fractures can be very painful and lead to a reduced life expectancy and quality of life.
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Hip fractures require prolonged hospitalisation and can be fatal in up to 20% of
patients, with 50% having a permanent disability post fracture and 30% of patients
recovering to a pre-fracture level of function (Sernbo and Jonell, 1993). Hip fracture
incidence is predicted to rise from 70,000 per year in 2006, to 91,500 in 2015 and
101,000 in 2020 (Department of Health and Social Care, 2006).

The additional need for wraparound medical, nursing, pharmacist, and therapies
support of these frail elderly patient cohort with multiple co-morbidities prevented their
early discharge. Deconditioning and healthcare acquired infections are inevitable
challenges for patients requiring hospital admission, therefore longer inpatient stays
often resulted in infection, deterioration, and loss of confidence for this combined
patient cohort (Burge et al. 2001). Silo-working amongst multi professional teams in
Secondary Care, Primary Care and third sector services prevented responsive,
seamless transfer of care due to a lack of awareness and communication between
teams. Patients were being failed due to the lack of collaboration between core teams
capable of providing a fluid patient pathway from point of identification to the end point
of rehabilitation. Cost efficiencies associated with avoidable admissions and reduction
in length of hospital stay needed to be addressed for this cohort of patients due to the
ongoing pressure to reduce bed occupancy within secondary care sites. Staff
feedback from multi professional teams in Trauma & Orthopaedics, front door services
and the VW in-reach team highlighted the frustrations around the lack of responsive
pathway to support the quick turnaround and discharge of these patients back into
their own home environment for ongoing care and rehabilitation. Evidence shows
patients will be more mobile within a shorter period in familiar and supported
environments such as their own homes (Burge et al. 2001). The Fracture Discharge
Service was born from the need to do better for patients and prevent avoidable harm
through breaking down barriers between services and promoting effective

collaborative working.
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7.4.2 Methods
7.4.21 VW

VW data from June 2023 to May 2024 was analysed. PROMS and PREMS were
collected by the VW team at set time points in the patient journey. Demographic data
was collected prior to the first patient interaction, and the PROM and PREM qualitative
questionnaire data was collected. This data was collected using the PRO-MAPP digital
interface ensuring inter-user consistency. This was collected primarily by the band 4
Assistant Practitioners using an iPad, prospectively whilst they were visiting the
patients at home. This also enabled PREM data to be collected with the patient’s care
givers at the same time. The Assistant practitioners were trained by digital intelligence
and the VW clinical lead on how to use the PRO-MAPP digital interface which also
stores the data. It was collected on initial home visit by the VW team and at the last

encounter with the VW team.

SBUHB is covered by eight community clusters (240 virtual beds), each with their own
VW and the VW governance structure includes the routine collection of person-centred
metrics. SBUHB covers a population of 390,000 with an annual budget of around £1
billion and the VW were set up in 2022 with a budget of just under £3 million. There
are 5 VW in Swansea locality (Bay, Penderi, City, Cwmtawe and Llwcher) and 3 in
Neath and Port Talbot (Upper Valleys, Afan and Neath), see Figure 7.5. The clusters
range in size from the Upper Valleys which serves a population of 32,138 to Bay which
serves a population of 75,221. The virtual wards exist to provide CGA, either to prevent
hospital admission or deterioration in the community or step-down care to coordinate
re-ablement, the transition to chronic disease specific services and ensure the
discharge process and transition to primary care goes smoothly. Each Cluster based
VW has a Clinical Manager (this is a band 7 nurse that oversees the VW), GP,
Consultant Geriatrician, Pharmacist, Occupational Therapist, Physiotherapist, Band 4
Assistant Practitioner, Specialist nurses such as COPD, DM and Heart Failure, Band

3 Health care support Administrator and a Dietician.
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Figure 7.5. VW Clusters within SBUHB from SBUHB SharePoint

The VW in SBUHB were originally developed in 2021 with a pilot of 4 clusters as a
scoping exercise, performed by Dr Elizabeth Davies. These 4 clusters were matched
in socio-economic status to the other 4. The patients who were referred to the VW
were from primary care only, with no interventions from secondary care and patients
were identified using the electronic frailty index (EFI). The EFI is automatically
calculated in primary care by the primary care software such as Education
Management Information System (EMIS) and identifies patients who should be on a
frailty register. The EFI uses a cumulative deficit model and looks a wide variety of 36
ICD codes including clinical symptoms and signs and diseases. It has only been
validated in primary care and is not used in secondary care (Clegg et al., 2016) as
secondary care is not able to use the same software for the EFI to be calculated. In
this VW pilot within SBUHB, in those clusters with a VW, there were 9% less patients
conveyed to hospital, indicating that the VW were able to perform an enhanced, step-
up care model to usual primary care. This formed the basis for the funding for the VW
to be rolled out to all the clusters within SBUHB.
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As well as receiving referrals from secondary care, primary care and across the
community we also use technology to identify patients from GP records, and hospital
records, who have a high chance of a hospital admission, and each cluster has a
weekly virtual MDT meeting. Patients that have been admitted onto the VW are
discussed during this meeting and a plan is agreed for their care. The VW staff will
then action that plan and communicate outcomes to the patient’'s GP and other teams
involved in the patient’s care. Most patients will have face to face reviews with several
VW team members in their own home and may attend hospital for clinic or
diagnostics. Despite being called a virtual ward, the service does not provide digital
monitoring, and care is delivered face to face in the patient’s home, in clinic or at the
GP surgery (often a mix of all). Most patients attending the virtual wards are elderly
(average age of 84 years old) have frailty scores of 6 or above. Approximately 20% of
the patients being stepped down from hospital after a prolonged stay with the
challenges that brings. Thirty percent have had a recent fall, the majority have several
geriatric syndromes, have high rates of attendance to secondary care and are in the
complex stage of frailty but still living at home. As healthcare services are asked to
provide care to an ageing population, the development of robust intermediate care

services is a core component of the required response.

There is an in-reach service to identify patients who are in the hospital, or ED, who
could be admitted into the VW to avoid a hospital admission, or to move the patient
out of hospital sooner. This includes Clinical Specialist Nurses plus a GP and a link to
a Geriatrician. As part of this there is also specialist FDS for patients that have had a
fragility fracture or are post-surgery. This team proactively work with the VW in the
community to optimise their care in the community, avoid difficulties in transition to
discharge in terms of medication reconciliation and follow up care and prevent
readmission or admission in the first place. There is a close link with the OPAS at
Morriston Hospital in Swansea. The team can provide a way into VW and provide
increased clinical input if needed. This link also enables quick investigation and clinical
assessment e.g. a patient who sustains a fall on anticoagulation, providing a rapid

pathway for relevant investigations avoiding the need to go to an ED.
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The inclusion criteria for admission to the VW is broad. This includes frail patients who
have experienced deterioration, and/or a fall, and would benefit from wrap around
MDT input to keep them at home. Also, frail patients with complex needs who would
benefit from the input of an MDT to manage their care and keep them at home. It also
includes any patient aged over 65 with a high number of recent hospital admissions.
Patients who also benefit from VW can be end of life/palliative patients that is already
at home and has wider health needs that could be met by an MDT. The focus is to
reduced LOS so the VW prioritise patients in hospital who could be discharged earlier
with the wrap around care we can provide in their home, or usual residence or patients
that have suffered from a fragility fracture or is recovering post-surgery following

fracture repair. The VW classify frail patients as those with a CFS of greater than 5.

The VW are not suitable for all patients and there is an exclusion criterion. This is
mainly patients requiring a package of care long term as the VW does not have the
staff or the funding to provide this for more than a set period. Also, patients who are
fit to be discharged on a standard pathway, for example district nursing, home
first should be discharged on the current services available. The VW does not have
the clinical structure to care for acutely ill patients or patients requiring routine GP

follow up, as this is an enhanced, rather than a replacement service.

7.4.2.2 FDS

When developing the FDS, a collaboration was formed between the following key
services so that once patients were identified as eligible, they were placed on the FDS

pathway and discharged with VW support. The key services that participated included:
1. OPAS for identification of the front door fragility fractures

2. Trauma and Orthopaedics (T&O) team for identification of suitable fractured NOF

patients
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3. Physiotherapy representatives from T&O and front door services to aid with early

identification, assessment, and transfer of care

4. Virtual Ward in-reach/community teams to function as the platform to pull patients

out of secondary care and provide the ongoing care in the community

5. Early Discharge Service to provide short term bridging of care, ongoing

physiotherapy input, and general rehabilitation

7.4.2.3 Statistical analysis

Continuous variables are presented as the mean t standard deviation, whilst
categorical variables are presented as the number (%). Statistical significance for
continuous variables was determined using student’s t-test and categorical variables
were determined using Chi-squared test. Statistical significance was taken at P
<0.05.

7.4.3 Results
7.4.3.1 Overall results

A total of 2564 patients were included for analysis from consecutive admissions from
June 2023 to May 2024. Of the entire cohort, the mean age was 86.8 + 8.4 years and
1452 (58.9%) were female. The majority, 1441 (56.2%), were referred from secondary
care, primarily from acute frailty services such as OPAS, with the remainder identified
by primary care. In total, 582 PROMS and 472 PREMS were collected.
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7.4.3.2 PROMS results for service users

Overall, 583 PROMS were collected. The PROMS showed significant reported
improvements in mobility, self-care, usual activities, pain, and anxiety & depression
(P<0.001) after VW input. Each variable was assessed on a 5-point Likert scale, with
1 being “No” and 5 being “Extreme”. This was based on previous work on PROMS
and PREMS (Kingsley et al., 2017). The questions are described in more detail in table
7.3 The questions asked the patient to report self-Improvements. before and after the
VW involvement. The PROMS were collected at the start and at a set time point during
the patients VW experience. This indicates that our VW were able to provide an

improvement in patients’ health and wellbeing this is shown in table 7.3.
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— Moderate4 - Severe
1 —No problems 2 — Slight problems 5 — Unable to
problems problems Value
Pre Post Pre Post Pre Post Pre Post Pre Post
Mobility 103 141 146 212 188 141 82 (14%) 35 (6%) 64 (11%) 54 P<0.01
(17.6%) (24.2%) (25%) (36.4%) (32.3%) (24.2%) (9.3%)
Self-care 164 206 153 184 131 107 61 33 73 52 P<0.01
(28.2%) (35.4%) (26.3%) (31.6%) (22.5%) (18.4%) (10.5%) (5.7%) (12.5%) (8.9%)
Ability to perform78 128 131 175 166 145 82 40 125 93 P<0.01
ADLS (13.5%) (22.0%) (22.5%) (30.1%) (28.5%) (24.9%) (14.0%) (6.9%) (21.5%) (16.0%)
Pain and180 238 167 191 136 110 67 38 31 (5.4%) 6 (1.0%) P< .01
discomfort (31.0%) (40.9%) (28.7%) (32.8%) (23.5%) (18.9%) (11.5%) (6.5%)
Anxiety and236 252 167 196 104 91 52 29 23 (4.0%) 14 P<0.01
depression (40.6%) (43.3%) (28.7%) (33.7%) (17.8%) (15.6%) (8.9%) (5.0%) (2.4%)

Table 7.3: PROMS outcome data. Pre virtual ward intervention, Post Post virtual ward intervention, ADLS Activities of daily living
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7.4.3.3 PREMS results for service users

Overall, 472 PREMS were collected The PREMS indicated that most patients found
the VW had been explained well prior to referral (84.0%), were contacted promptly
(95.6%), staff were professional and friendly (100%), provided patient-centred care
(94.2%), staff were contactable (92.4%), were glad they avoided or reduced the length
of hospital admission (95.3%). This was again using a 5-point Likert scale, with 1 being
“Strongly agree/Always” and 5 being “Strongly disagree / Never”. When analysing the
data, “Strongly agree/Always” and “Agree / Often” were classed as positive responses.
The questions and responses are in Table 7.4 below. With respect to word maps for
PREMS, again the experience is overall incredibly positive, shown in figures 7.6 to
7.7. This provides support for our in-reach team who are able to explain the service

prior to the patient being discharged to the VW.
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Question 1—Strongly agree2 — Agree /3 — Undecided /4 — Disagree /5 — Strongly Disagree /

/ Always Often Sometimes Rarely Never
VW had been explained to the service217 (53.6%) 133 (32.8%) 18 (4.4%) 13 (3.2%) 24 (5.9%)
user prior to referral to the service
VW had contacted the service user273 (67.4%) 116 (28.6%) 10 (2.4%) 3 (0.7%) 3 (0.7%)
promptly
VW staff were friendly and professional 323 (79.8%) 82 (20.2%) 0 0
VW had involved the service user in258 (63.7%) 126 (31.1%) 16 (4.0%) 3 (0.7%) 2 (0.5%)
discussions around their care
VW had fulfilled the patients aims 244 (60.2%) 132 (32.6%) 22 (5.2%) 6 (1.4%) 1(0.2%)
VW been contactable by the service243 (59.9%) 136 (33.6%) 18 (4.4%) 6 (1.4%) 2 (0.5%)
user
The service user had been confident that295 (72.1%) 84 (20.1%) 18 (4.4%) 2 (0.5%) 6 (1.4%)
the VW would fulfil their needs
The Service user was glad to go home 280 (88.3%) 20 (6.3% 11 (3.5%) 3 (0.9%) 3 (0.9%)
Service user’s mood had improved n43 (67.2%) 4 (6.3%) 13 (20.3%) 2 (3.1%) 2 (3.1%)

returning home

Table 7.4: PREMS outcome data for service users
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Is there anything you feel we could have done differently or better?
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Figure 7.6: Word map for PREMs focusing on whether the service user felt like the

VW could have done anything differently or better

Do you have any comments you would like to make about your
experience of being on the virtual ward?

Figure 7.7: Word map for PREMs focusing on general comments the service user
made about the VW
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7.4.3.4 PREMS results for care givers

When speaking with 78 caregivers, they were happy the patients’ needs were met
(100%), and the VW positively impacted their lives as carers (90.1%). This was again
using a 5-point Likert scale, with 1 being “Definitely” and 5 being “Never”. When
analysing the data, “Definitely” and “Probably” were classed as positive responses.
This is represented in Table 7.5. When looking at the word maps for PREMS, again

the experience is overall incredibly positive, shown in figure 7.8.

1- 2-— 3- 4 — 5-
Question
DefinitelyProbablyPossiblyProbably not Definitely not

VW met the needs of the service65 7 6 0 0

user (83.3%) (9.0%) (7.7%)

VW had impacted on their lives*° 18 7 7 0

as carers (58.9%) (23.1%) (9.0%) (9.0%)

Table 7.5: PREMS outcome data for care givers
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Please explain your answer

Figure 7.8: Word map for PREMs focusing on whether the caregiver felt like the
VW could have done anything differently or better

7.4.3.5 FDS

From March 2023 to March 2024, the service identified 457 patients, 312(68.7%)
Female, with a median age 86 years. When looking at the type of fracture, 157(34.6%)
patients had a femoral fracture and 300 (65.4%) were non-femoral fragility fractures,
majority identified by OPAS, with 206 (68.7%) being discharged same day. Overall,
admission was avoided in 207 (45.3%) patients and 247 (54.6%) had an early
discharge/reduced LOS with 3 (0.1%) re-admissions avoided. The mean LOS on
discharge is 6.6 days with a calculated monthly bed saving of 13.9 days across the

service. The breakdown of fracture type and outcome is shown in Figure 7.9 below.
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Figure 7.9: Outcomes of FDS. LOS Length of stay, NOF Neck of Femur fracture.

7.4.4 Conclusion

Overall, there was high patient and care-giver satisfaction with the VW service with
the PROM data suggested a significant positive impact on patient outcomes. The
PREM data showed that service user and care giver satisfaction was generally
positive. By using PROM and PREMs as part of the VW model, these matrices can
be used to further improve and develop the VW as it is beneficial to have constant

feedback on the VW service.

Assessment in a person’s own home is potentially less disruptive and more effective
than acute admission to hospital. Many patients living with frailty are approaching the
end of their life and it is important there is appropriate shared decision making,
including advance care planning. The virtual ward should offer comprehensive
geriatric assessment to people who are identified as living with moderate frailty
(potentially amenable to intervention) or moderate to severe frailty who experience a

functional change (most commonly presenting with falls or delirium) (Oliver et al., 2014
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and Gordon et al., 2023). A holistic assessment of both physical and mental health
should be undertaken and an intervention or signposting to other services instigated
as appropriate. MDT meetings should continue for individuals on a continuing basis
until frailty status stabilises or improves and identified issues are appropriately

managed.

There are some limitations. Not all the patients referred to the VW have been sampled
which is a missed opportunity and there was a variability between data collection
between clusters, some clusters such as Afan having had a quarter of all responses,
which shows a disparity. It also makes it difficult to compare data across clusters as
there were large gaps in the data. It is important to encourage staff within all the VW
clusters to collect PROM and PREM data.

There are limitations using PROMS and PREMS. Previous research (Kingsley et al.,
2017) has indicated that PROMS and PREMS should be collected at home at a time
which suits the patient, which we have achieved here. It is also thought that patient
demographics can affect the data, which we are unable to control for here, but further
data collecting across all clusters should account for this. By using questionnaires to
determine causal differences between patients, is tricky as it is difficult to accurately
determine patient experience on a Likert Scale, but the free text boxes and word maps
have matched with the PROMS and PREMS scoring. This indicates that there is

overall satisfaction with the services provided.

There are some barriers about accessing the VW from within secondary care. The
newly funded frailty strategy within SBUHB is working to integrate the VW with the
community acute clinical teams and the acute frailty service to provide a robust
integrated interface team that can deal with referrals (urgent and non-urgent) from the
community and secondary care in a more agile way through a single point of referral

and provide a fully integrated response according to patient need and not traditional
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service boundaries. The virtual ward team should be able to offer effective home and
community based reablement services, including direct access to inpatient reablement
for patients who require it. This facilitates 'step-up' care to avoid admissions, and 'step

down' care to support post hospital care.

The high demand seen in planned and unscheduled care has made it imperative that
we create a robust and integrated service for older people. An integrated system
requires the creation of a single point of access which has the capability to signpost a
patient, according to their individual needs to the most capable provider within the
network of aligned frailty services. Patients presenting with frailty are not a
homogenous group of people. Diverse and specialist skills are required to tailor
individualised management plans, which is often omitted or delayed for a sizeable

proportion of patients presenting with urgent care needs.

Current data shows fractured NOF patients are being pulled out of secondary care as
early as day 3 post op with the necessary wraparound support to rehabilitate at home.
Fragility fractures are being identified at the front door and turned around the same
day back to their home environment with support from therapies, nursing, pharmacy,
and medical teams. Patient and family feedback themes include quicker discharge,
better outcomes for loved ones, improved mobility, and better wellbeing associated

with being at home, wraparound care helped improve other aspects of lifestyle.

In conclusion, it has been shown that by embedding PROMS and PREMs data
collecting into a VW interface, has demonstrated a positive impact of the service, in a
way which has not been shown previously. Further research is needed to ensure that
the data is collected evenly around clusters; to enable comparisons between clusters

and this data can be used to expand the VW service within SBUHB.
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7.5 Overall conclusions

By improving education to staff in NH, adverse outcomes especially related to those
secondary to falls with a long lie to NH residents who fall can be reduced to maximise
recovery from the fall that resident is given the right care, at the right time, in the right
place. Hospital admission can be avoided in several patients, and the negative side
effects e.g. delirium can be reduced. Also, collaboration between AGPU, WAST and
OPAS shows significant conveyance reduction, ultimately delivering a better patient

experience and system efficiency.

Within the VW structure, A Step-up referral pathway has been created between Virtual
Ward and OPAS to ensure a seamless referral route is in place for any patients who
require rapid assessment or diagnostics. OPAS will accept these patients directly from
Virtual Ward and discharge back to their care once the intervention is complete. This
avoids unnecessary admission or re-admission. Overall, there was high patient and
care-giver satisfaction with the VW service with the PROM data suggested a
significant positive impact on patient outcomes. The PREM data showed that service
user and care giver satisfaction was generally positive. By using PROM and PREMs
as part of the VW model, these matrices can be used to further improve and develop

the VW as it is beneficial to have constant feedback on the VW service.

Collaborative working has created an early supported discharge pathway. Femoral
fracture patients are discharged earlier, some 3 days post-op, with the necessary
support to continue reablement at home. Fragility fractures are identified at the front
door and offered same-day discharge with ongoing comprehensive geriatric
assessment and reablement within the virtual wards with positive feedback from
patients and their families. Single-profession collaboration; bringing secondary care
and primary care colleagues together to identify barriers to referral and agree a
pathway for safe, effective discharge. To date this has been widely used by FDS OT,
PT, Medical and Nursing teams. Virtual Ward collaboration with T&0O and ED
colleagues by representing FDS on board rounds to help identify the most appropriate

195



patients and discuss discharge pathways with the named clinician. A seamless VW
referral pathway has ensured continued communication from ‘ward to home’ with
patients and family having same day contact to ensure they remain supported,

informed, and confident of the care plan in place.

Falls remain a significant burden on ED and WAST and we have shown education
plus collaboration between AGPU, VW, WAST and OPAS shows significant
conveyance reduction, ultimately delivering a better patient experience and system
efficiency. This has the potential for multiple areas of cost saving, from the ambulance
call out themselves with each call-out has a cost per hour of £101.34, with average
offload for those >65 years old being 406 minutes, saving £27,000 per month on
offloads alone plus the cost savings from reducing the impact of non-femoral fragility
fractures. Further work should be focused on analysing the VW data in more detail,

to see which patients benefit the most from these services.

196



Chapter 8 — Overall conclusions and discussions
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8.1 Introduction

This chapter examines the conclusions of each individual chapter and then provides

an overall conclusion to the thesis.

8.2 Specific chapter conclusions
8.2.1 Chapter 1 - Introduction and Systematic literature review

The aim of this chapter was to undertake a systematic literature review of published
studies investigating clinical frailty interventions. This specifically focused on whether
a physical specialist assessment unit based in the Emergency Department improved
patient centred outcomes for those patients aged over 65 years old. This review aims
to assess whether either a liaison team in the ED or a unit-based CGA model improves
outcomes that matter most to older patients, including activities of daily living (ADL)
improvement or maintenance, timely discharge shown by a reduced length of stay

(LOS), reduced readmissions, and reduced admission rate.

The overall review showed a shift towards holistic, patient-centred care models for frail
older adults in the ED. It does not have an influence whether the approach is unit or
liaison based but more that effective frailty management requires addressing medical,
functional, and social needs in an integrated manner and considering care both during
the ED visit and in transition to other settings. This is achieved by a CGA, by a team
of trained professionals, rather than the actual physical setting. It appears that the best
outcome for older, frailer adults is to have a geriatrician led, MDT team to provide a
structured assessment with integration with community teams. Further research is
needed to look specifically at patient reported measures. This thesis will focus on
different methods of identifying frailty and how patient specific outcome measures can
be improved. This was a gap in the current research which is what this MD aims to

address.
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8.2.2 Chapter 2

The aim of this chapter was to describe what the OPAS is and how it was developed.
The service was described in detail, and how the database was used for this MD
thesis. This thesis was a service-based evaluation which took place at clinical sites
across SBUHB. The project was taken in collaboration with the COTE team in
Swansea who have supported the design of this study. The OPAS data was used for
most of this thesis, and | was fortunate to be able to use the data and develop multiple

different pathways, mentioned in the chapters below.

The OPAS database and OPAS service has provided a logical stepping stone for the
remainder of this thesis to try a find a solution to the problems noted above. This will
specifically focus on whether a physical specialist assessment unit based in the ED
improves patient centred outcomes. As part of this, another aim is to determine the
best approach for prehospital treatment of patients with frailty, focusing on Proactive
Care and finally to determine the best approach for in-hospital treatment of patients
with frailty, particularly focusing on pathway management and MDT input, improving
reactive care. It is only by working as a team, that front door, inpatient, and community

services can be linked to provide the best, holistic care for frailer, older patients.

8.2.3 Chapter 3

The aims of this chapter were to examine how frailty scoring, and the identification of
frail patients can be used to improve outcomes at this crucial stage, between hospital
admission and seeking medical input. During the admission-decision process, shared
decision making, especially in frailer, older adults is essential. Aim 1 was to analyse at
ambulance offload delays and how frailty influences this. Aim 2 was to look at the
HFRS and how this can be applied to patients in the ED and how the CFS links with
the HFRS.
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With respect to aim 1, in conclusion, those with increased AOD had increased 6-month
mortality and increased hospital LOS, especially prevalent in those aged over 65 years
old. We have shown that with a frailty specific area which specialist staff who can
perform a comprehensive geriatric assessment for these patients can significantly
improve patient outcomes and experience. There were extremely high rates of bed
occupancy by older frail patients. This is why it is important that we identify frailty at
the front door, even prior to hospital admission. This has never been evaluated
before in an ED, especially comparing patients who were offloaded into a frailty-

specific area and those who remained under usual care.

There are multiple ways of identifying frailty in the ED, as examined in Aim 2. The
HFRS and CFS both have their benefits and identifying older people at risk of adverse
outcomes in hospital can allow a system to provide frailty-specific interventions
throughout their stay. To aid triaging and in identifying who would benefit from the input
of the OPAS in Morriston Hospital, ED, both scores were analysed. Overall, The HFRS
was significantly associated with CFS and age in our ED population. The frailty flag
that was developed using the HFRS data has been amended as the HFRS identified
57% of the retrospective OPAS cohort, and with the addition of greater than 80years
of age, the modified score identifies greater than85% of service users. In our sample,
the majority of those with CFS <5 and flagged as High/Intermediate HFRS, had a CFS
of 4 (66 of 72 patients) and these “Pre-frail” patients would also benefit from a CGA.
This has important consequences as those classed as “Low” frailty per HFRS still had
an average CFS of 4.4 and would also benefit from a CGA. This shows the importance
of frailty assessment as a means of identifying those who need a CGA. Since the
beginning of November 2023, the daily proportion of patients in the ED who are flagged
by the HFRS is 38% (mean average). There is clearly a failure in providing timely
assessment and onward movement through the system for this group of patients within
the department. The ED regularly experiences poor patient flow and overcrowding,
this impacts on the delivery of key targets, system efficiency, patient experience, and
outcomes. The inability of the current system to manage frailty effectively is a major

driver in this failure.
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8.2.4 Chapter 4

Identifying frail patients who may benefit from CGA is essential for individuals and
overall system efficiency. However, patient selection is difficult to achieve with usual
bed management processes and there is a growing need to develop alternative
pathways which tend to focus on ambulatory care or SDEC. The aim of this chapter
was to retrospectively apply these scoring systems to service users who attended the
OPAS to evaluate the applicability of patient selection scoring systems to identify older
frail patients who were suitable for SDEC. This will identify people at risk of adverse
outcomes in hospital to provide a system of frailty-specific interventions throughout
their stay and to provide a way of stratifying who would be suitable for SDEC. The
most frequently cited and tested scores are the Amb (Ala et al., 2012), the GAPS
(Cameron et al., 2014) and START (DInh et al., 2016).

This analysis was the first comparing all three scores in the UK and in a specific frailer,
older population. In our centre, the same day discharge was 78% for patients, despite
having high incidences of delirium, high CFS and CCI, therefore, perhaps a more
useful principle for promoting ambulatory care is to assume that all patients are
suitable for ambulatory care until proved otherwise. Further research is needed to
delve into what factors can assist signposting who is suitable for SDEC in this unique

population.

8.2.5 Chapter 5

The aim of this section of work was to develop a novel SDEC score for older, frailer
adults, called the F. SDEC score. Several scores have been developed to identify
SDEC patients from ED triage and acute medical intakes. Scores are designed to
improve system efficiency, overcrowding and patient experience but none have been
developed for older adults. Previous work has shown that existing scores e.g. GAPS,
START and Amb Score were not able to predict admission in our population (see
Chapter 4).
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The efficacy of the F. SDEC score is comparable to the results derived in validation
cohorts of existing and recommended scores. The F. SDEC score is currently being
prospectively assessed in our new integrated frailty hub which comprising of patients
from all streams within the hospital and community. This includes direct from the
ambulance service, from nursing homes, escalations from the ACT in the community,
SDEC, ED and the AMU. Frailty is a dynamic measure which is not fixed, and there
can be a major bias in calculating the CFS especially when external factors such as
cognitive impairment can limit someone’s functional ability. Evidence shows that
clinical judgement, alongside an MDT providing a CGA is gold standard care, which is
difficult to provide using traditional methods. The F. SDEC score can hopefully be
used to streamline this process and help identify patients who are suitable to be
discharged on the right pathway early on, making sure they get care in the right place
and reducing length of stay. The earlier we can transfer care to a VW or community
service such as ACT will be better for patient care and flow and LOS. This is the first
frailty specific ambulatory score developed and multi-centred tested is needed to

further prove its efficacy.

8.2.6 Chapter 6

Falls are a huge burden and cause significant morbidity and mortality. There are many
factors that contribute to falls, including frailty and multi-morbidity from chronic
disease. It is recognised that polypharmacy is often beneficial. For example,
secondary prevention of myocardial infarction requires the use of at least four different
classes of drugs (antiplatelets, statin, ACE inhibitor, beta blocker). Patients at highest
risk of inappropriate polypharmacy are those with the greatest frailty, on the most
medicines and taking high risk medicines. Tools can aid physician deprescribing but
as people live with increasing frailty, it is important that shared decision making occurs
around prescribing and polypharmacy especially when the person is in the last 6
months of life. This is especially important in medications that have long term effects

such as medications for blood pressure, cholesterol, and cognitive impairment.
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The first aim of this chapter was to apply the STOPPFrail criteria to identify PIMs in
frail older adults with poor predicted one-year survival and to determine the proportion
of older adults in which STOPPFrail criteria are applicable and to measure the
prevalence of STOPPFrail PIMs and identify potential medication cost savings. In
conclusion, STOPPFrail was able to identify several PIMs in a front door setting and
when used as part of a CGA, can help clinicians deprescribe. Those who were
identified as being eligible also had increased mortality, frailty, and multi-morbidity.
STOPPFrail has been incorporated into the routine structured medication review
process within the local services. This was the first study of its kind applying the

STOPPFrail criteria in an ED population.

The second aim was to examine whether people with T2D admitted to hospital with a
fall, were more likely to have greater frailty, co-morbidity burden, or risk factors for falls
and use guidelines to assist with deprescribing. In conclusion, Falls are a significant
burden, and hypoglycaemia-inducing agents may contribute to the greater mortality
observed in people with T2D. People with T2D had a similar CFS, were more likely to
be male and be prescribed more concomitant medicines. Clinician awareness can
support de-prescribing for frail patients with HbA1c less than 64mmol/mol. There
should be increased awareness of the impact of hypoglycaemia, especially in those
using insulin or gliclazide. Individualised care plans detailing co-morbidities, presence
of frailty or functional loss (including cognition), individualised agreed goals of
treatment, medications, frequency of monitoring, target capillary blood glucose and
HbA1c, blood pressure and serum lipid levels are helpful. Other modifiable risk
factors such as alcohol excess should be studied. This has not been previously studied

in an ED population.

The final aim was to examine whether people admitted to hospital with a fall and had
a history of alcohol excess, were more likely to have greater frailty, co-morbidity
burden, or risk factors for falls. It was also examined whether people with a history or
current alcohol abuse associated with poor clinical outcomes in a cohort of patients
admitted to the ED with a fall. A second aim was to see whether the POSAMINO
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criteria could be used to identify PIMs to assist with deprescribing. This study of fallers
who present to ED shows the importance of ascertaining a patients’ alcohol history to
allow for thorough understanding of falls risk within individuals. Routinely using the
POSAMINO criteria can aid clinician de-prescribing decisions, especially in this cohort
who are more vulnerable for recurrent falls. However further research is needed to
fully appreciate the causal relationship between alcohol consumption and falls. It
would also be useful for further research to measure units consumed to enable
development of more accurate algorithms for assessing falls risk and allow for a
clearer comparison of data between studies. Current knowledge of the effect of alcohol
on co-ordination and balance would point towards this increased risk likely being
because of the effects of alcohol. However, more research would be needed to fully
appreciate the risk alcohol poses to falls risk in the older population. This has not been

previously studied in an ED population in a subset of older adults who fall.

8.2.7 Chapter 7

The Welsh Government’'s Six Goals for Urgent Care Programme (Welsh Assembly
Government, 2021), the GIRFT report on geriatrics (Jones et al., 2022) and the NHS
England Right Care (NHS England, 2019) guidance concerning frailty, all clearly
describe the requirement to provide an integrated system that includes secondary
care, primary care, care homes, community services, ambulance services, local
authorities and the voluntary sector and is centred on the needs of individual patients
and focused on preventing inappropriate hospitalisation and progression of frailty.
Older people living with frailty are more likely to have delayed transfers of care if they
are admitted to hospital and are vulnerable to the potential adverse effects of hospital
admission i.e. deconditioning, delirium and inpatient falls (Oliver et al., 2014 and
Keeble et al., 2019). People living with frailty could often have their needs best met in
settings outside of acute hospital care. Assessment in a person’s own home is
potentially less disruptive and more effective than acute admission to hospital. Many
patients living with frailty are approaching the end of their life and it is important there

is appropriate shared decision making, including advance care planning.
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By providing outreach from hospital teams to intervene into NH for older, frailer adults
who fall by developing an education package provided to the NH staff around falls and
the adverse effects associated. By improving education to staff in NH, adverse
outcomes to NH residents who fall can be reduced to maximise recovery from the fall
that resident is given the right care, at the right time, in the right place. Also,
collaboration between AGPU, WAST and OPAS shows significant conveyance

reduction, ultimately delivering a better patient experience and system efficiency.

The results have shown that by embedding PROMS and PREMs data collecting into
a VW interface, has demonstrated a positive impact of the service, in a way which has
not been shown previously. Further research is needed to ensure that the data is
collected evenly around clusters; in order to enable comparisons between clusters and
this data can be used to expand the VW service within SBUHB. Within the VW
structure, A Step-up referral pathway has been created between Virtual Ward and
OPAS to ensure a seamless referral route is in place for any patients who require rapid
assessment or diagnostics. OPAS will accept these patients directly from Virtual Ward
and discharge back to their care once the intervention is complete. This avoids
unnecessary admission or re-admission. Overall, there was high patient and care-
giver satisfaction with the VW service with the PROM data suggested a significant
positive impact on patient outcomes. The PREM data showed that service user and
care giver satisfaction was generally positive. By using PROM and PREMSs as part of
the VW model, these matrices can be used to further improve and develop the VW as

it is beneficial to have constant feedback on the VW service.

Collaborative working has created an early supported discharge pathway. Femoral
fracture patients are discharged earlier, some 3 days post-op, with the necessary
support to continue reablement at home. Fragility fractures are identified at the front
door and offered same-day discharge with ongoing comprehensive geriatric
assessment and reablement within the virtual wards with positive feedback from
patients and their families. Single-profession collaboration; bringing secondary care
and primary care colleagues together to identify barriers to referral and agree a
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pathway for safe, effective discharge. To date this has been widely used by FDS
Occupational Therapists, Physiotherapists, Medics, and Nursing teams. Virtual Ward
collaboration with T&O and ED colleagues by representing FDS on board rounds to
help identify the most appropriate patients and discuss discharge pathways with the
named clinician. A seamless Virtual Ward referral pathway has ensured continued
communication from ‘ward to home’ with patients and family having same day contact

to ensure they remain supported, informed, and confident of the care plan in place.

8.3 Overall conclusions

Frailty needs to be considered as part of a whole systems approach. A ‘one size fits
all’ does not work as work, as frailty cannot occur in isolation. It must fit with a health
care system’s strategic plan recognising the need to deliver a high-quality and
sustainable system. During the admission-decision process, shared decision making,
especially in frailer adults is essential. This MD aimed to examine the different

approaches and how they affect adverse patient outcomes and experiences.

In December 2023, in SBUHB, 67.55% of the medical beds occupied at Morriston were
occupied by patients aged over 70 years and 41.4% occupied by those aged over 80
years. Deconditioning during hospital admission and resultant dependency on social
care are common in SBUHB. A more robust offer for frailty at the interface between
community and acute services is required to intervene earlier, avoid admissions and
prevent the harms of admission for those who require it by ensuring recognition of

frailty and offering rapid specialist intervention.

There were approximately 6,500 admissions in the over 80’s through ED and AMAU
and 11,500 aged over 70 years old in the 6 months between October 2023 and April
2024. Not all these patients will be frail, but these numbers are considerably higher
than the activity of current acute frailty services and indicate a likely mismatch of

service provision to demand (approximately 2,000 patients being assessed by OPAS
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and the Older Person’s Short Stay Unit in 6 months). This indicates that an
improvement in service provision and integration with community services may offer
considerable benefit to the wider system by admission avoidance and reducing the

risk of deconditioning and hospital acquired harm.

Falls remain a significant burden on ED and WAST and we have shown education
plus collaboration between AGPU, VW, WAST and OPAS shows significant
conveyance reduction, ultimately delivering a better patient experience and system
efficiency. This has the potential for multiple areas of cost saving, from the ambulance
call out themselves with each call-out has a cost per hour of £101.34, with average
offload for those >65 years old being 406 minutes, saving £27,000 per month on
offloads alone plus the cost savings from reducing the impact of non-femoral fragility
fractures. To facilitate this, Hospital at Home and VW aim to provide a safe, effective,
and person-centred alternative to hospital inpatient care. VW are a time-limited service
enabling people who have an acute condition or exacerbation of a chronic condition
requiring hospital-level care to receive this care in the place they call home, either as
an alternative to hospital admission or by facilitating an earlier discharge from

hospital.

This thesis demonstrates that improving outcomes for older adults living with frailty
requires a coherent, system-wide approach spanning the pre-hospital environment,
the Emergency Department (ED), acute hospital care, ambulatory pathways, and
community-based services. The collective findings from each chapter highlight several

overarching conclusions relevant to contemporary frailty care and service design.

First, the systematic literature review established that the key determinant of improved
patient-centred outcomes is not the physical location of frailty assessment—whether
unit-based or delivered via a liaison model—but the consistent provision of CGA by a

skilled multidisciplinary team. Effective frailty care necessitates a holistic, integrated

207



approach that addresses medical, functional, and social domains and ensures

continuity across care settings.

The development and application of the OPAS provided a robust framework for
examining frailty pathways within the urgent and emergency care system. Findings
from the analysis of ambulance offload delays, frailty stratification tools and patient
flow highlight the importance of identifying frailty at the earliest opportunity, ideally prior
to admission. Given the substantial burden of frail older adults on ED capacity and bed
occupancy, early recognition and timely access to specialist assessment are essential

for improving outcomes and system efficiency.

The evaluation of existing SDEC scoring systems demonstrated that widely used tools
such as GAPS, START and the Amb score are poorly calibrated for frail, older
populations. This evidence gap informed the development of the novel F. SDEC score,
the first frailty-specific ambulatory triage tool designed to support early discharge,
reduce length of stay, and facilitate timely reablement. Early findings indicate
promising performance, although further prospective and multi-centre validation is

required.

The chapters addressing medication review underscored the substantial potential for
harm associated with polypharmacy in frail older adults, particularly in those with
limited life expectancy or at heightened risk of falls. Applying STOPPFrail and
POSAMINO within an ED population for the first time identified significant opportunities
for deprescribing and optimisation of medication regimens. These tools, when
embedded within CGA-led pathways, support safer prescribing practices and align

treatment with individual goals of care.
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The analyses relating to falls, type 2 diabetes and alcohol excess emphasised the
multifactorial nature of falls risk and demonstrated the value of detailed, individualised
assessment. The findings highlight the need for clinicians to recognise modifiable
contributors such as hypoglycaemia risk or harmful alcohol use and to integrate these

into personalised management plans that reflect frailty status and functional capacity.

Finally, the evaluation of VW models and associated collaborative pathways
demonstrated the benefits of integrated, cross-sector working in reducing avoidable
hospital conveyance, facilitating early supported discharge, and improving patient and
carer experience. The inclusion of PROMs and PREMs provided evidence of positive
patient-perceived impact and offers a mechanism for continuous service improvement.
Enhanced coordination between OPAS, community teams, care homes, ambulance
services, and secondary care exemplify the type of integrated, person-centred

approach advocated in national frailty and urgent care policy.

In summary, this thesis provides new evidence that frailty is best managed through
early identification, timely CGA-led intervention, and robust integration across hospital
and community services. By developing and evaluating novel tools, examining gaps
in current practice, and demonstrating the value of collaborative models of care, this
work contributes meaningful insights into how health systems can better meet the
needs of older adults living with frailty. The findings reinforce the vital importance of
multidisciplinary expertise, individualised care planning, and seamless transitions in
achieving outcomes that matter most to patients—maintaining independence,
avoiding unnecessary admission, and mitigating the risks associated with acute
hospital care. It is only by working as a team, that front door, inpatient, and community

services can be linked to provide the best, holistic care for frailer, older patients.
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8.4 Future directions

Providing the right care to the right person in the right place is imperative. The F. SDEC
score can hopefully be used to streamline this process and help identify patients who
are suitable to be discharged on the right pathway early on, making sure they get care
in the right place and reducing length of stay. The earlier we can transfer care to a VW
or community service such as ACT will be better for patient care and flow and LOS.
This is the first frailty specific ambulatory score developed and multi-centred tested is

needed to further prove its efficacy.

Further research is needed especially now OPAS has now moved from an ED based
liaison model to a Physical Specialist Assessment Units (PSAU) model. Both involve
MDT input including physiotherapy, occupational therapy, and geriatric assessment,
have been proposed to optimize outcomes. OPAS provides a CGA which is a targeted
intervention, aiming to integrate physical assessment and rehabilitation planning early
in the care pathway. Analysis is needed to see how patient outcomes have differed
with these different approaches as this is a unique scenario where the same team has

performed both interventions.

Further research is also needed on chronic diseases in older adults who fall, especially
with regards to heart failure and polypharmacy. A small pilot study analysing patients
from Acute clinical team reviewed due to having significant side effects from heart
failure (HF) treatment. Identified by a community geriatrician from January to August
2023. In total, 139 patients including 76 males and 63 females with a mean age 84.3
* 6.5 years were retrospectively analysed. When looking at demographics, 122 came
from own home with 17 patients from a RH or NH. The CFS prior to treatment was 5.4
+ 1.9 with an increased CFS after 6 months treatment of 5.7 £+ 1.9 (P< 0.001). The
mean CMI was 6.9 + 1.8 with a NYHA (New York Heart Association) score of 2.4 + 0.8.
The average numbers of medications for HF were 2.8 £ 1 and the average Pillars of
treatment was 1.9 + 1.1. No difference in Type of HF (HFrEF/HFpEF) with CFS
(P=0.99), Age (P=0.10) but HFREF had increased mortality (P<0.001). Those with
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diabetes had increased mortality (P<0.001). Those admitted with dementia/delirium
were frailer and had higher pro BNP. Overall, 29 (20.9%) died in 6 months with 115
(82.7%) seen by falls services, 33 admitted (28.7%) and 8 (24.2%) had sustained a
fracture following a fall. Only 45 (32.3%) had improvement in left ventricular
function. This was a small pilot study with a biased sample so the HF team database

needs to analyse in the same way before any conclusions can be made.
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9.1 Approval from R&D and Dr Davies

Deparirment lar the Care of the Elderly

'E:I :G Marriston Hospital

!'-,,'.J I_.I . E'A'-HTIHE-H
\ 5 SAG BNL
Our Rel EDILK/ Conlact: Louise King (Secslary)
Your Raf: Diract Life: 01752 530746
Dats: 02062025 Ermail:
Louise L King Ewales.the.u
k

To Whorn It May Concarn,
Re: Project Approval — “Interventions in Acute Frailty” by Or Alexendra Burgess

I confirrn that the project antitied “Interventions in Acute Frailty”, submittad by Dr Alexandre

Burgess, was reviewsad in line with the govemance procedures of Swansaa Bay University
Health Board.

& consultant collesgue discessed the proposed project—using routinaly collected service
date and patient fesdbeck—with the locel NHS Research Ethics Committes. Following
review, the commilies advised that the work falls sguarely within the remit of service
evBluation and quality essurence, and as such, does not require formal ethical approval.

The proposal wes subsequently discussed with the Clinical Govermnance Commitiee of
Swensea Bay University Health Board. The committes confirmed that the project could
procead in full &5 & quality improvernsnt ndiative, consistent with the principles of good
clinical governance and appropriate use of existing service data.

This letier affima that the necessary governance and ethical considerations hawve been
addressed and that the project is compliant with instiutional and national standards for
service evaluation.

Yours sincerely,

Diictated but not signed to expedite communécation

Dr Elizabeth Davies

Clinical Dinector

iZare of the Elderly & Frailty Services
Swensea Bay University Health Board
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9.2 OPAS Referral form

OUT OF HOURS REFERRAL FOR THE OLDER PERSONS ASSESSMENT SERVICE (OPAS)

Affix patient sticker Patient’s Phone Mumiber

Reasan for referral, ag CGA, Physio. OT

Brief history |description of cais)

Clinical questions and actions required, ncheding urpency.

Pidted Medication
AlleTgies
Chinical Frailty Score (CF5) M patient been seen by OPAS before YN

Does. Patient hawe carers

Dioes patient uwe mobility aids

Other Services imsodeed

Will patient need rarsport to OPAS.____
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9.3 The example of the hospital frailty risk score interface as shown on the ED
system in Morriston Hospital

@MorristonED Frail Patients E SRS

e*Fotents who are wdentiPad of fros
through the derived fraity score. or aore

oged 80 or over. ™"

L =5 B
e L L L L L N

1 GWASAMNAE THAL DsSEDON

Digital Intelligence ) aa semnces

The patients identified in red are those who are identified by the frailty flag
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9.4 Data collection form for HFRS created on Microsoft forms

HFRS Data collecting form
* Rpguiresd

1. Hospital Mumber *

2. Gander *

I} woman

MW

a O

B inary

@

Preded not 0o 2y

3 Age

5. Posteode
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7. Presenting Complaint

8. Presenting Complaint i Frailty Syndrome
(] owmanta r et
[] ran
[ robprammacy
[) wemmat Care Mends
[ continence

[ mecuces maniity

[ oaher
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9.5 Amb Score

An AMB score of >5 identifies patients who are potentially suitable for AEC.

Variable Points

Female sex 1

Age <80
Has access to personal / public transport

IV treatment not anticipated by treating doctor

MEWS score =0 1

1
1
1
Not acutely confused 1
1
Not discharged from hospital within previous 30 days 1
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9.6 GAPS score

\Variable

Points

Age
National Early Warning Score

Triage category

1

Referred by GP

Arrived by ambulance

Admitted within last twelve months

Age 1 point per decade

1 point per decade

1 point per point on NEWS

10

20

10

5

5

Age 1 point per decade
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9.7 START Score

Variable Points
Age (%)
16—-19years 0
20-39 years +1
40-59 years +3
60-79 years +6
>80 years +9
Ambulance arrival +4
Triage category
1 +24
2 +16
3 +11
4 +5
5 0
Admission within 30 days +3
Hour of presentation
08:00-17:59 +1
18:00-22:59
23:00-07:59
Presenting problem
Abdominal, gastrointestinal +2
Cardiovascular -3
General symptoms 0
Febrile illness +3
Injury -4
Respiratory 0
Musculoskeletal -3
Neurological -1
Mental health -2
Toxicological -2
Ear, nose and throat/eye/head and neck -6
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Administrative
Genitourinary

Social

Endocrine

Obstetrics, gynaecology
Skin, allergy

Other medical
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9.8 F. SDEC score

Variable Points
Gender

Female 0
Male 1
Age

<69 0
70-79 0.5
80 — 89 1
>90 1.5
Presenting complaint

Fall 0
General Med

News score

0-1 0
2-3 1.5
>4 3
CFS

1-3 0
4 0.5
5-6 1
7-9 1.5
CClI

<5 0
5-7 0.5
>7 1
Discharged last 30 days

No

Yes 0.5
4AT

0 0
1-3
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24

Living situation

Alone with No POC/ Social support
Alone with POC/ Social support
Spouse / Family

NH/ RH/ Other LT care facility
Coping at home

Yes

No
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9.9 STOPPFrail — Version 2

STOPPFrail is a list of potentially inappropriate prescribing indicators designed to
assist physicians with stopping such medications inolder patients (=65 years)

who meet ALL of the criteria listed below:
1. End-stage irreversible pathology
2. Poor one-year survival prognosis
3. Severe functional or severe cognitive impairment or both
Symptom control is the priority rather than prevention of disease progression

The decision to prescribe/not prescribe medications to the patient, should also be

influenced by the following issues:

1. Drug adherence/compliance is difficult

2. Administration of the medication is challenging

3. Monitoring of the medication effect is challenging
Drug adherence/ compliance is difficult Section A: General

A1: Any drug that the patient persistently fails to take or tolerate despite adequate

education and consideration of all appropriate formulations.

A2: Any drug without clear clinical indication.

Section B: Cardiology system

B1. Lipid lowering therapies (statins, ezetimibe, bile acid sequestrants, fibrates,

nicotinic acid and acipimox)

These medications need to be prescribed for a long duration to be of benefit. For short-
term use, the risk of adverse drug events (ADEs) outweighs the potential benefits
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B2. Alpha-blockers for hypertension

Stringent blood pressure control is not required in very frail older people. Alpha
blockers in particular can cause marked vasodilatation, which can result in marked

postural hypotension, falls and injuries

Section C: Coagulation system

C1: Anti-platelets

Avoid anti-platelet agents for primary (as distinct from secondary) cardiovascular

prevention (no evidence of benefit)

Section D: Central Nervous System

D1. Neuroleptic antipsychotics

Aim to reduce dose and discontinue these drugs in patients taking them for longer
than 12 weeks if there are no current clinical features of behavioural and psychiatric

symptoms of dementia (BPSD)
D2: Memantine
Discontinue and monitor in patients with moderate to severe dementia, unless

memantine has clearly improved BPSD (specifically in frail patients who meet the

criteria above)

Section E: Gastrointestinal System

E1. Proton Pump Inhibitors
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Proton Pump Inhibitors at full therapeutic dose = 8/52, unless persistent dyspeptic

symptoms at lower maintenance dose

E2: H2 receptor antagonist

H2 receptor antagonist at full therapeutic dose for = 8/52, unless persistent dyspeptic

symptoms at lower maintenance dose

E3. Gastrointestinal antispasmodics

Regular daily prescription of gastrointestinal antispasmodics agents unless the patient
has frequent relapse of colic symptoms because of high risk of anti-cholinergic side

effects

Section F: Respiratory System
F1. Theophylline.

This drug has a narrow therapeutic index, requires monitoring of serum levels, and
interacts with other commonly prescribed drugs putting patients at an increased risk
of ADEs

F2. Leukotriene antagonists (Montelukast, Zafirlukast)

These drugs have no proven role in COPD, they are indicated only in asthma (50)

Section G: Musculoskeletal System

G1: Calcium supplementation

Unlikely to be of any benefit in the short term

G2: Anti-resorptive/bone anabolic drugs_ FOR OSTEOPOROSIS (bisphosphonates,

strontium, teriparatide, denosumab)
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G3. Selective Oestrogen Receptor Modulators (SERMSs) for osteoporosis

Benefits unlikely to be achieved within 1 year, increased short-intermediate term risk

of associated ADEs particularly venous thromboembolism and stroke
G4. Long-term oral NSAIDs

Increased risk of side effects (peptic ulcer disease, bleeding, worsening heart failure

etc.) when taken regularly for 2 2 months
G5. Long-term oral steroids

Increased risk of side effects (peptic ulcer disease etc.) when taken regularly for = 2

months. Consider careful dose reduction and discontinuation

Section H: Urogenital System

H1. 5-alpha reductase inhibitors

No benefit with long term urinary bladder catheterisation
H2. Alpha blockers

No benefit with long term urinary bladder catheterisation
H3. Muscarinic antagonists

No benefit with long term urinary bladder catheterisation, unless clear history of painful

detrusor hyperactivity

Section I: Endocrine System

I1. Diabetic oral agents
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Aim for monotherapy. Target of HbA1c <8%/64mmol/mol. Stringent glycaemic control

is unnecessary
I2. ACE-Inhibitors for diabetes

Stop where prescribed only for prevention and treatment of diabetic nephropathy.
There is no clear benefit in older people with advanced frailty with poor survival

prognosis
I3. Angiotensin Receptor Blockers (ARBs)

Stop where prescribed only for prevention and treatment of diabetic nephropathy.
There is no clear benefit in older people with advanced frailty with poor survival

prognosis
14. Systemic oestrogens for menopausal symptoms

Increases risk of stroke and VTE disease. Discontinue and only consider

recommencing if recurrence of symptoms

Section J: Miscellaneous

J1. Multi-vitamin combination supplements

Discontinue when prescribed for prophylaxis rather than treatment
J2. Nutritional supplements (other than vitamins)

Discontinue when prescribed for prophylaxis rather than treatment
J3: Prophylactic Antibiotics

No firm evidence for prophylactic antibiotics to prevent recurrent cellulitis or UTls

Disclaimer (STOPPFrail)
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Whilst every effort has been made to ensure that the potentially inappropriate
prescribing criteria listed in STOPPFrail are accurate and evidence-based, it is
emphasized that the final decision to avoid or initiate any drug referred to in these
criteria rests entirely with the prescriber. It is also to be noted that the evidence base
underlying certain criteria in STOPPFrail may change after the time of publication of
these criteria. Therefore, it is advisable that prescribing decisions should take account
of current published evidence in support of or against the use of drugs or drug classes
described in STOPPFrail.

9.10 POSAMINO criteria

Cardiovascular system

1. Heavy alcohol consumption with multiple antihypertensive combinations Rationale:
Concurrent use of alcohol consumption and antihypertensives may increase the risk

of orthostatic hypotension.

2. Heavy alcohol consumption with warfarin (and phenindione) Rationale: Heavy

episodic alcohol consumption is associated with an increased risk of major bleeds.

3. Heavy alcohol consumption with regular use of low-dose aspirin (75mg) Rationale:
Heavy alcohol consumption combined with aspirin may cause a small increase in

gastrointestinal blood loss.

4. Heavy alcohol consumption with both regular and as required nitrates (e.g., glyceryl
trinitrate, isosorbide dinitrate and isosorbide mononitrate) Rationale: The combined
haemodynamic effects of alcohol and nitrates may increase the risk of exaggerated

hypotension.

5. Heavy alcohol consumption with the vasodilatory medication nicorandil Rationale:
The combined haemodynamic effects of alcohol and nicorandil may increase the risk
of exaggerated hypotension. 6. Heavy alcohol consumption with the combined use of

both nitrates and vasodilator medication (e.g., nicorandil) Rationale: The combined
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haemodynamic effects of alcohol with nitrates and vasodilator drugs may increase the

risk of exaggerated hypotension.

7. Heavy alcohol consumption with diuretics (e.g., loop diuretics (furosemide), thiazide
diuretics (Bendroflumethiazide), and potassium-sparing diuretics (amiloride))
Rationale: The concurrent use of alcohol and antihypertensives may increase the risk

of orthostatic hypotension.

8. Heavy alcohol consumption with alpha blockers (e.g., terazosin) Rationale: The
concurrent use of alcohol and antihypertensives may increase the risk of orthostatic

hypotension.

9. Heavy alcohol consumption with centrally acting antihypertensives (e.g., clonidine
or methyldopa) Rationale: Alcohol consumption combined with centrally acting

antihypertensives may increase the risk of sedation and/or orthostatic hypotension.

Respiratory system

1. Any alcohol consumption with first-generation antihistamines (e.g., promethazine)
Rationale: Concurrent alcohol consumption with first-generation antihistamines can

increase the risk of sedation.

Central nervous system

1. Heavy alcohol consumption with benzodiazepines (e.g.,diazepam) and
benzodiazepine-related medications (e.g., zopiclone) Rationale: Alcohol consumption
combined with benzodiazepines and benzodiazepine-related medications may

enhance CNS depressant effects.

2. Heavy alcohol consumption combined with opioids Rationale: Alcohol consumption
combined with opioids may enhance CNS depressant effects of alcohol.

3. Heavy alcohol consumption with duloxetine Rationale: Heavy alcohol consumption

combined with duloxetine may increase the risk of hepatotoxicity.
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4. Heavy alcohol consumption with all antipsychotics Rationale: Alcohol consumption

combined with antipsychotics may increase the risk of sedation.

5. Any alcohol consumption with barbiturates Rationale: Alcohol consumption

combined with barbiturates may increase the risk of sedation.

6. Heavy alcohol consumption with antiepileptic drugs (AEDs) Rationale: Heavy
alcohol consumption can increase the risk of seizures and sedation in patients taking
AEDs.

7. Any alcohol consumption with tricyclic antidepressants Rationale: Alcohol
consumption combined with antidepressants may enhance the CNS depressant

effects of alcohol.

8. Any alcohol consumption with tetracyclic antidepressants Rationale: Alcohol
consumption combined with antidepressants may enhance the CNS depressant

effects of alcohol.

9. Any alcohol consumption with mirtazapine Rationale: Alcohol consumption

combined with antidepressants may enhance the CNS depressant effects of alcohol.

10. Any alcohol consumption with monoamine oxidase inhibitors (MAOIs) Rationale:
A potentially life-threatening hypertensive reaction can develop in patients taking non-
selective MAOIs who consume drinks rich in tyramine (e.g., wines, beers, and non-

alcoholic beers)

11. Heavy alcohol consumption with long-term regular paracetamol use (e.g., 1 g four
times a day) Rationale: Heavy alcohol consumption may increase the risk of

paracetamol hepatotoxicity especially if alcohol intake is abruptly stopped.

12. Heavy alcohol consumption with gabapentin (when used for neuropathic pain)
Rationale: Alcohol combined with medications for neuropathic pain may increase the

risk of sedation.

13. Heavy alcohol consumption with pramipexole or amantadine Rationale: Alcohol

combined with pramipexole, or amantadine may increase the risk of sedation
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14. Heavy alcohol consumption with apomorphine Rationale: Alcohol combined with

apomorphine may increase the risk of orthostatic hypotension.

15. Heavy alcohol consumption with levodopa (alone or in combination with carbidopa)
Rationale: Alcohol combined with levodopa (alone or in combination with carbidopa)

may increase the risk of orthostatic hypotension.
Endocrine

1. Heavy alcohol consumption with insulin Rationale: Alcohol consumption may

enhance the hypoglycaemic effect of insulin.

2. Heavy alcohol consumption with metformin Rationale: Heavy alcohol consumption

combined with metformin may increase the risk of lactic acidosis.

3. Heavy alcohol consumption with sulphonylureas Rationale: Alcohol consumption

can enhance the hypoglycaemic effects of antidiabetics.

4. Heavy alcohol consumption with meglitinides (e.g., nateglinide) Rationale: Alcohol

consumption can enhance the hypoglycaemic effects of antidiabetics.

5. Heavy alcohol consumption with thiazolidinediones (e.g., pioglitazone) Rationale:

Alcohol consumption can enhance the hypoglycaemic effects of antidiabetics.
Musculoskeletal and joint diseases

1. Heavy alcohol consumption with any non-steroidal anti-inflammatory drugs
(NSAIDs) (including COX-2 inhibitors) Rationale: Heavy alcohol consumption and

NSAID use carry an increased risk of gastrointestinal bleeds.

2. Heavy alcohol consumption combined with methotrexate or leflunomide Rationale:
Heavy alcohol consumption combined with methotrexate or leflunomide may increase

the risk of hepatotoxicity.

3. Heavy alcohol consumption with oral muscle relaxants (e.g., baclofen) Rationale:
Concurrent alcohol consumption and muscle relaxants can increase the risk of CNS
depression.
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Malignant disease and immunosuppression

1. Any alcohol consumption with procarbazine Rationale: A disulfiram-like reaction can

occur when alcohol is given with procarbazine.

2. Heavy alcohol consumption with interferon alpha or interferon beta Rationale:
Heavy alcohol consumption combined with interferons may increase the risk of

hepatotoxicity and reduce the response to treatment with interferon.
Infection

1. Heavy alcohol consumption with antimycobacterial medications such as isoniazid,
pyrazinamide, ethionamide and rifampicin (alone or in combination) Rationale: Alcohol

combined with antimycobacterial medications can increase the risk of hepatotoxicity.

2. Any alcohol consumption with cycloserine Rationale: Alcohol consumption may

increase the risk of seizures in patients taking cycloserine.

3. Any alcohol consumption with metronidazole or tinidazole Rationale: A disulfiram-

like reaction can occur when alcohol is given with metronidazole

9.11 Guideline - The Management of Diabetes in the Older Adult
1. Frailty and Diabetes

Frailty is a state of vulnerability which leads to a range of adverse outcomes including
a decline in physiological reserve, mobility, and an increased risk of falls. There are
several ways to objectively define frailty, and we suggest using the Clinical Frailty
Scale (CFS, see figure 1).' This is a commonly accepted model which is practical and
easy to implement in routine practice. This guideline is generally aimed for people
aged over 70 years and with a CFS = 5, based on the recommendations outlined by
the Joint British Diabetes Societies for Inpatient Care (JBDS-IP)?, Association of British
Clinical Diabetologists (ABCD)? and National Institute for Health and Care Excellence
(NICE)*. One in six hospital beds are occupied by a person with diabetes and most of
these are elderly patients. Such patients are well-established to have a greater length
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of hospital stay, morbidity and mortality than those without diabetes.® Particular
consideration of medications used to avoid clinical harm in this group is needed, given

their greater risk.

2. Recommendations

o People with diabetes aged over 65 years should receive a risk factor evaluation

for conditions and factors associated with risk of hospital admissions:
o Poorly controlled diabetes (see glycaemic targets below)
o History of hypoglycaemia
o Poor nutritional intake
o Cardiovascular risk factors
o Co-morbidities including recent disabling stroke or fracture
o Polypharmacy with potential drug interactions
o Unmet care needs and activities of daily living

o Risk of hyperglycaemic emergencies such as diabetic ketoacidosis (DKA) or

hyperosmolar hyperglycaemic state (HHS)
o Risk of falls

e Individualised care plans detailing co-morbidities, presence of frailty or
functional loss (including cognition), individualised agreed goals of treatment,
medications, frequency of monitoring, target capillary blood glucose and

HbA1c, blood pressure and serum lipid levels are helpful

o Older patients with diabetes particularly those with catheters should be

regularly reviewed for urinary infections
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o Assess the older person’s ability, capacity, and preference for self-management

of diabetes (including blood-glucose testing and injection administration)

o Ensure that care routines such as the timing of medications with meals and

blood glucose testing are managed to reduce risk of hyper or hypoglycaemia

o Discharge planning preparation needs to ensure that the older person, their

carers and primary or community diabetes teams fully understand the care plan

and any post-discharge medicines adjustments that may be required

CLINICAL FRAILTY SCALE

-y = =i

Figure 1:

MANAGING
WELL

LIVING
WITH
VERY MILD
FRAILTY

LIVING
WITH
MILD

FRAILTY

People who are robust, active, energetic
and motivated. They tend to exercise
regularly and are among the fittest for
their age.

People who have no active disease
symptoms but are less fit than category
1. Often, they exercise or are very active
occasionally, e.g., seasonally.

People whose medical problems are
well controlled, even if occasionally
symptomatic, but often are not

regularly active beyond routine walking.

Previously “vulnerable] this category
marks early transition from complete
independence. While not dependent on
others for daily help, often symptoms
limit activities. A common complaint

is being “slowed up” and/or being tired
during the day.

People who often have more evident
slowing, and need help with high
order instrumental activities of daily
living (finances, transportation, heavy
housework). Typically, mild frailty
progressively impairs shopping and

walking outside alone, meal preparation,

medications and begins to restrict light
housework.

Clinical Frailty Scale

People who need help with all outside
activities and with keeping house.
Inside, they often have problems with
stairs and need help with bathing and
might need minimal assistance (cuing,
standby) with dressing.

Completely dependent for personal
care, from whatever cause (physical or
cognitive). Even so, they seem stable
and not at high risk of dying (within ~6
months).

Completely dependent for personal care
and approaching end of life. Typically,
they could not recover even from a
minor illness.

Approaching the end of life. This
category applies to people with a life
expectancy <6 months, who are not
otherwise living with severe frailty.
(Many terminally ill people can still
exercise until very close to death.)

SCORING FRAILTY IN PEOPLE WITH DEMENTIA

The degree of frailty generally In moderate dementia, recent memory is
corresponds fo the degree of very impaired, even though they seemingly
dementia. Common symptoms in can remember their past life events well,
mild dementia include forgetting They can do personal care with prompling.
the details of a recent event, though |5 severe dementia, they cannot do

still remembering the event itself, personal care without help.

repeating the same question/story

and social withdrawal, In very severe dementia they are often

bedfast. Many are virtually mute.

DALHOUSIE Clinical Frailty Scale ©2005-2020 Rochkwood

Versicn 2.0 (EN). Al rights reserved. For permission
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3. Key areas of glucose management

Glycaemic targets

As with any person with diabetes, the target HbA1c should be individualised based on
co-morbidities, frailty and patient wishes. Whilst NICE recommend a target HbA1c 48-
58mmol/mol (6.5%-7.5%) in most people with diabetes, some people benefit from a
relaxed glycaemic target (e.g. those with frailty, falls or reduced life expectancy). This
is because tighter HbA1c targets are typically associated with polypharmacy and an
increased falls and hypoglycaemia risk, resulting in a risk of harm. The JBDS-IP
recommend relaxing the target HbA1c up to 70mmol/mol (8.5%) and random blood
glucose targets 6.7-11.1 mmol/L in people with significant frailty (CFS = 5). Often, the
goal of treatment in people with diabetes and frailty is to achieve a good quality of life
rather than tight glycaemic control. In practice this means avoiding diabetes-related
emergencies such as hypoglycaemia, DKA and HHS using the least number of

medications possible with the safest side-effect profile.

Medication choices

In older adults and those with frailty, cautious medication selection for treatment of
diabetes is important, to minimise the risk of harm (which is greater in these patients)
and to obtain the greatest benefit from the fewest medications. Similarly, as people
with diabetes get older and typically acquire co-morbidity and frailty, clinicians should
consider the need to de-escalate treatments which may cause harm, if appropriate.
Frequently, such de-escalation happens following a hypoglycaemic event but should
occur proactively if the patients’ glycaemic control is below their target thresholds. The
factors which should be considered when deciding upon the use of different diabetes

medication classes in people with diabetes and frailty are summarised in Table 1.

236



Avoidance of hypoglycaemia

Hypoglycaemia is often a significant concern in older adults with diabetes and is a
major cause of harm and hospital admission in this group. Healthcare professionals
caring for older people with diabetes should evaluate their risk of hypoglycaemia and
use medications with the lowest risk of hypoglycaemia and other side-effects. The risk
of hypoglycaemia is greater in those with some co-morbidities (e.g. chronic kidney or
liver disease, dementia with variable eating) and naturally influenced by the nutritional
state. People with diabetes and frailty should always have a glucose > 6.0mmol/L and
HbA1c > 59mmol/mol (7.5%) to minimise the risk of hypoglycaemia. Patients who have
a severe hypoglycaemic event or glucose/HbA1c levels below the recommended

targets should have a comprehensive diabetes review to de-escalate therapies.

To minimise the risk of hypoglycaemia in older adults with diabetes:

Offer a bedtime snack to reduce risk of nocturnal hypoglycaemia

« Monitor dietary intake, especially patients with variable eating habits such as

those with dementia or some gastrointestinal conditions

e Hold some classes of diabetes medication (e.g. metformin, SGLT-2 inhibitors,

sulfonylureas, and insulin) if poor oral intake and below-target blood glucose.

e Aim target glucose 6.7-11.1 mmol/L and HbA1c > 59mmol/mol (7.5%). Seek

GP or diabetes team input if concerned

« Monitor the patient’s capillary glucose levels appropriately in accordance with

their diabetes treatments (2-4 measurements daily, see COIN guidance)
o Always have a fully stocked hypo box on all hospital wards

e Support the carers of people with diabetes to recognise, diagnose, and treat

hypoglycaemia [Community only]
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Consider the need for district nurse support for glucose monitoring and/or

delivery of injectable therapies if concerned [Community only].

hypoglycaemia to minimise the risk of HHS or DKA

Use diabetes medications which are associated with the lowest possible risk of

Table 1: Diabetes medication classes in people with diabetes and frailty

Thiazolinediones

Pioglitazone

Can be used in
CKD.

Drug Class Examples Advantages Disadvantages [Comments
Low risk off Used until eGFR
hypoglycaemia. [imited use in<30mL/min.
CKD.
Biguanides Metformin Low cost. Extended
Gastrointestinal [release has|
Generally, We”upset. fewer Gl side-
tolerated. effects.
Avoid if
inconsistent
eating (e.g.
Low cost.
people with
Gliclazide High risk  of _
Sulphonylurea Can be used in . dementia).
Glibenclamide |/moderate- hypoglycaemia. .
Consider
severe CKD.
discontinuing  if
also using
insulin.
Contraindicated
in heart failure,
Low risk Ofanaemia,
hypoglycaemia. ffractures, Can be useful if

bladder cancer.

Low cost.

high insulin

resistance.
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Low risk of
. Easily combined
Dlpeptldyl hypog|ycaem|a_ Modest HbA1C y
_ Linagliptin reduction with basal insulin
peptidase-4 o ' .
(DPP-4) Saxagliptin Well-tolerated. in a low
N Sitagliptin Medium/high  complexity
inhibitors .
Can be used injcngt. regimen
CKD.
Low risk of
iflozi . Risk of UTls,
Sodium-glucose Canagliflozin - Inypoglycaemia.

co-transporter-2

Dapagliflozin

Empagliflozin

Good efficacy.

Risk of adverse

events.

thrush and DKA

in elderly and

(SGLT-2) .
inhibitors long-standing
Ertuglifiozin ~ [mproved  CHF, iabetes
CKD outcomes.
Injectable.
L sk p Monitor for
oW ris o]
Glucagon-ike  [Dulaglutide,  |hypoglycaemia, | S 0C SO &"c‘;e'qht ":S and
oeptide-1  (GLP-Liraglutide, weight loss. | side effects.
i Once-weekl
1) analogues Semaglutide . y High cost. Doses adjust in
preparations.
CKD.
High risk  of
No ceiling effect hypoglycaemia pasakonly
Basal g regime improves
Carer training  |management
Insulin Premixed Numerous .
forms/regimes complexity  and
Frequent sk of
Basal-Bolus  |gyailable reduces risk o
glucose hypoglycaemia
monitoring
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4. Other medication for the control of cardiovascular risk factors

Blood pressure

A blood pressure target < 150/90mmHg is often appropriate in people with diabetes
and frailty, dependency, risk of falls and/or postural hypotension. When considering
dose escalation of anti-hypertensive therapy, consider the risks of falls and postural
hypotension, measuring the lying and standing blood pressure when possible. Starting
at a low dose with cautious up-titration is the safest approach with blood pressure and
renal function monitoring. As per NICE guidance, the preferred first-line treatment is
with angiotensin-converting enzyme (ACE) inhibitors or angiotensin-receptor blockers
(ARBs) given the cardio-renal benefits in people with diabetes. Anti-hypertensive
escalation using thiazide-like diuretics or dihydropyridine calcium channel blockers
may be needed. Down-titration or withdrawal of anti-hypertensive medications may be
required in those with increasing frailty and dependence. Consider moving anti-

hypertensive therapy to nighttime to reduce falls risk during the day.

Lipids

Elderly patients with diabetes are often at the highest risk of cardiovascular events,
and pharmacotherapy to reduce this risk should always be considered. All people with
diabetes should have an annual lipid profile. Once primary dyslipidaemia is confirmed,
atorvastatin 20mg (or an alternative low dose statin) is reasonable. Whilst the use of
statins is associated with muscle-related symptoms in up to 10% of patients, it is
typically dose-dependent and so low dose treatment is appropriate in the majority of

people.
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9.12- CWTCH Handout given to all staff.

Created by Debra Clee, with support from Dr Alexandra Burgess and Dr Elizabeth
Davies. Based on NICE guidelines (NICE, 2013)

What can we do to for our older adults who fall

to reduce exposure to a long lie?

We can give them a CWTCH

Can you move them
Will it harm them (any new neck or back pain)
Treat (wounds / pain relief)

Cup of tea (in most cases they can eat/drink)

IN-HSN

HELP (when to call)
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