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Abstract

Background: Post-operative complications are recognised as a significant problem for patients and
healthcare professionals alike. In the post-pandemic world, ensuring institutions have structured,
feasible and implementable pathways to reduce the burden of postoperative morbidity and
mortality has never been more important. ERAS+ is a surgical pathway that focuses on patient
education and preparation through surgery school and prehabilitation principles, supporting a
focussed in-hospital stepped recovery programme which prioritizes early mobilization,
establishment of nutrition, chest recovery using incentive spirometer and oral health care
measures. It has previously been shown to be successful in a single tertiary hospital in reducing

post-operative pulmonary complications and length of stay (LOS) following major surgery.

Methods: Greater Manchester ERAS+ (GM ERAS+) was a Health Foundation supported programme
which set out to implement ERAS+ in colorectal surgical patient pathways across seven acute NHS
hospitals in Greater Manchester. GM ERAS+ for colorectal patients was implemented between
2018 and 2020 using quality improvement methodology and aimed to replicate the benefits seen

in the original implementation.

Results: Overall, all 7 sites implemented ERAS+ successfully for colorectal pathways, with 1472
colorectal surgical patients taking part in the scale up of GM ERAS+ between April 2018 and
December 2019. Sites with historical LOS demonstrated a reduction in LOS following
implementation of ERAS+. From factorial analysis; surgery school, early mobilisation and early
nutrition interventions were the ones most associated with a reduction in LOS. Detailed analysis
of hospital sites A and E, where data collection was in place for the duration of the programme,
demonstrated that implementation of ERAS+ was associated with a reduction in PCP, statistical
significant improvement in LOS and a reduction in 1 year mortality rate. Qualitative analysis of the
findings of GM ERAS+ implementation identified facilitators and barriers for implementation, with

the ‘implemenability’ of ERAS+ examined in detail.

Conclusions: The GM ERAS+ colorectal surgical pathway was successfully implemented into seven
GM NHS institutions. This system level implementation delivered excellent patient outcomes and
confirmed that the pathway was transferable out of a single centre. ERAS+ supports the triple aim
of improving patient experience of care; improving population health by reducing complications

and reducing the per capita cost of healthcare.
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Introduction
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1.1 The development of modern-day perioperative practice, modern day challenges and

solutions

Over the last 60 years there has been a steady and progressive evolution in how surgery is
delivered and also how patients are viewed in the surgical process. This has led recently to the
development of perioperative medicine which aims to position surgical patients at the centre of
their own care. To understand just how far surgical and anaesthetic practice has developed over
the last half century, the observational cohort study by Beecher and Todd in 1954 is an excellent
place to start [1]. As well as recognising the journey our speciality has taken, it also allows us to
consider a number of similar challenges that still remain. The authors developed a network of
collaborators in ten University hospital in the USA to examine anaesthetic and surgical practice
over a 5-year period between 1948 and 1952 and documented the analysis of 599,548
anaesthetics for all types of surgery performed during this time. The breadth of what they
undertook is remarkable and their study is pivotal in understanding the evolution of perioperative
practice that was occurring following the second world war. Interestingly at this juncture a number
of aspects of anaesthetic practice had remained largely unchanged since Ether was first
administered more than 100 years before by Morton in the Ether dome on the 16" of October

1846 [2].

As if to prove a point, during the study period, Ether remained the dominant inhalational
anaesthetic in US anaesthetic practice. However, the use of Cyclopropane, a non-combustible
anaesthetic gas unlike the very flammable Ether, was becoming more popular in American
anaesthetic practice over the study's 5-year period of observation. This would be superseded by
a new anaesthetic gas, Halothane, discovered in 1951, which would become the dominant
anaesthetic gas until the 1980's when it was replaced by similar but safer anaesthetic compounds
such as Isoflurane. It is important to remember the role played by the United Kingdom and
specifically the North-West of England in the development of anaesthesia at this time. Prof Michael
Johnson was the first to administer Halothane to a patient in 1956 at Manchester Royal Infirmary,
Manchester, following its development at the nearby ICI (Imperial Chemical Industries) plant in
Widnes. Johnstone would later publish the results of Halothane use in 500 patients [3] and ICI
would continue to innovate anaesthesia agents, developing the intravenous anaesthetic agent
propofol in 1977. As well as allowing a smoother induction of anaesthesia, propofol was also much
less of an airway irritant compared to the existing intravenous anaesthetic compounds such as
thiopentone, which had been developed by Lundy in the 1930's [4]. This property would work

symbiotically with the recently developed supraglottic airway, the laryngeal mask [5] which was
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replacing the need for the more invasive endotracheal tubes for some surgeries and so
supercharging the evolving world of ambulatory and day case anaesthesia. Today with the
development of green anaesthesia and the need to reduce volatile anaesthesia’s CO2 footprint
[6], propofol has become for many the anaesthetic agent of choice as part of total intravenous
anaesthesia (TIVA). There also appears to be gathering evidence of specific benefits of propofol
over volatile anaesthesia in cancer resection surgery. Micro RNA expression analysis in colorectal
cancer patients after surgery has indicated an inhibitory effect of propofol on cancer related
pathway such as proliferation and cancer migration compared to volatile anaesthetics [7]. In
addition, propofol also appears to attenuate the immunosuppression effects of surgery.
Retrospective observational trials also support the potential beneficial role of propofol over
inhalational agents by demonstrating an association with better survival long-term outcomes in
patients having received propofol for cancer resection surgery [8, 9]. There are now a number of
large RCTs amongst them, VAPOR-C trail (NCT04074460) and GA-CARES trial (NCT03034096),
investigating TIVA vs inhalational agents in cancer resection surgery and associated long-term
survival. They should help us understand what constitutes optimal anaesthesia for future major

cancer surgery.

Back in 1954, Beecher and Todd [1] also noted the increasing use of the muscle relaxant, Curare,
in US anaesthetic practice. Curare had only recently been introduced into global anaesthetic
practice by Griffith and Johnson in Montreal in 1942 [10]. Muscle relaxants were facilitating the
increased use of endotracheal intubation and controlled ventilation, which was in turn allowing
better control of a patient’s physiological state during anaesthesia and supporting more complex
and prolonged surgery. It was noted however by Beecher and Todd in their review that patients
exposed to Curare commonly had more cardiovascular and respiratory complications and a higher
mortality after surgery. They don't offer much in the way of explanation, except to criticise the use
of muscle relaxants. They fail to comment on the benefit of curare in helping avoid the previously
very high toxic doses of anaesthetic agents that would otherwise have been needed to prevent a
patient from moving. The reason for more complications after its use is likely partially explained
by the extent and complexity of the surgical procedure being undertaken facilitated by the use of
Curare and as such the patient being at higher risk of complications. Also importantly was the
likely underuse of muscle relaxant reversal agents such as the anticholinesterase, pyridostigmine
at the end of surgery. It has since been well recognised that under reversed muscle relaxation
causes direct harm to patients, with residual paralysis causing unrecognised aspiration for several
hours after anaesthesia and directly leading to pulmonary complications [11]. Unfortunately,

patients in the 1940 to 50's given paralytic agents during surgery were likely commonly very awake,
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paralysed and avidly aspirating following completion of surgery. It would take another innovator
from the North-west of England, Liverpool's T. Cecil Gray, to help establish safer anaesthesia in the
form of ‘balanced anaesthesia’. This model of anaesthesia consisted of intravenous induction
(thiopentone), muscle relaxation (curare), light general anaesthetic with inhalational anaesthesia,
small dose opioids, controlled ventilation, and routine reversal of muscle relaxation at the end of
the case with pyridostigmine. This combination reduced the doses of each anaesthetic agent
required and was found to markedly reduce the postoperative morbidity and mortality associated
with anaesthesia [12]. This would become known as the ‘Liverpool technique’ and launch modern

anaesthesia [13].

Subsequent muscle relaxant development by pharma has generated newer agents that have
helped improve patient safety further and supported new techniques such as opioid free
anaesthesia [14]. Alongside this, has been the development of a new generation of muscle
relaxant reversal agents such as sugammadex developed in the late 1990's [15]. These compounds
use a novel chemical structure which supports chelation (encapsulation) of the muscle relaxation
producing a stable inert NM-sugammadex compound that can be excreted by the kidney, rather
than the anticholinesterases that affectively compete with the muscle relaxations at the N-M
junction. These new agents ensure that muscle relaxant effects can be rapidly and reliably
reversed and has allowed more profound and deep muscle relaxant to be readily used to support
new surgical techniques such as robotic surgery. The complete reversal offered by sugammadex
also helps resolve the aspiration risk at the end of surgery and indeed has been shown in
comparison with neostigmine (more modern anticholinesterase) muscle reversal agent to reduce

the risk of pulmonary complications in a comparative study [16].

Alongside documenting evolving anaesthetic practice in 1950's America, Beecher and Todd [1]
describe the influence of patient and surgical factors in surgical patient outcomes and recommend
the need to study these in depth to help improve practice. They refer to patients’ evaluation before
surgery as being “good risk” meaning of good physical status and “bad risk” meaning of poor
physical status, noting the differences in outcomes for these patient groups. Following surgery, of
the population of all 599, 548 surgical cases studied, 7,977 died. This gives an overall in hospital
mortality for surgery of 1 in 75 patients. Death was more common in children under 10 following
surgery and in adults over the age of 60. They make a powerful argument from 1954, that surgery
and anaesthetic practice should be examined routinely, and medical advancement undertaken to
improve surgical outcomes. They further suggest that death from surgery/anaesthesia because of

its high incidence and significant anaesthesia episodes (over 8,000,000 at this time in the USA),
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should be considered as a significant public health problem, “Any agent or agency which regularly
and systematically injures a considerable number of citizens each year is a public health problem”.
Unfortunately for the UK, it would take until the turn of the 215t century and the 2001 publication
of the Bristol public enquiry into avoidable cardiac deaths in children at Bristol Royal Infirmary in
the 1980s-1990s, for UK healthcare to understand that surgical outcomes needed to be in the
public arena to help re-establish public confidence and introduce surgical accountability [17].
Following the publication of congenital cardiac surgery outcomes in 2004 [18], by the ‘Dr Foster
unit at Imperial College, the NHS would begin to record and publish national cardiac surgical
outcomes, which would lead to the creation of other national surgical datasets [19]. Regular
national reporting has supported sequential improvements in the standards of surgical care,
including the centralisation of specialist surgical care with the recognition that specialist surgeons
working in specialist teams in high volume centres achieve better outcomes for patients [20]. The
publishing of surgical outcome data has also supported better evaluation of patients prior to

surgery.

The concern had been that in publishing data about surgeons and their unit's outcomes, surgical
teams may become more risk averse and so prevent patients who may benefit from higher risk
surgery actually having it [21]. Indeed, these higher risk patients maybe the ones to benefit most
in terms of symptomatic improvement and longevity if surgery was successful. Understanding
patient risk thus becomes paramount and the need to assess patients in a robust patient centred
multidisciplinary way with the opportunity to look to optimise patients before surgery becomes
more important. In their introduction Beecher and Todd [1], predict this as they draw particular
attention to the role of the anaesthetist in the total care of the surgical patient and suggest that
there is “compelling reason why surgeon and anaesthetist, engaged as they are in a common task,
cannot with profit pursue separate goals. The two great goals are facilitation of therapy (the
surgical procedure in this case) and the patient's safety”. The specialty of perioperative medicine
in anaesthesia has grown directly from this need to improve patient care within a team of
professionals and has expanded to include surgical and cancer nursing specialists,
physiotherapists, dieticians, occupational therapists, pharmacists with the patient and their

support network at the centre of this team as the primary member.

Through the 1990's surgery and anaesthesia colleagues developed further understanding of the
surgical stress response and perioperative inflammatory processes and their link to patient
complications and outcomes. Perioperative innovations designed to counteract these processes

developed including more minimal access surgery, advancements in physiological monitoring
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during surgery, provision of post-operative care units to continue this monitoring, and new
anaesthesia and analgesia techniques. This has all contributed to improvements in patient safety
from surgery, reduced perioperative mortality and enhanced patient's recovery. There will next be
an examination of the current challenges that remain for modern day perioperative care as well

as further developing the role of the patient and their family as we plan surgery.

1.2 Modern day perioperative challenges

There are around 350 million surgical procedures performed each year worldwide and the use of
surgical treatments is increasing with approximately 1 in 10 people undergoing a surgical
intervention each year in high-income countries [22]. Anaesthesia related mortality is estimated
to have decreased by 100-fold over the last 100 years [23], and so anaesthesia for the majority is
safe and certainly better than 1954, with estimated risk for an ASA 1 (American Society of
Anaesthetists), lowest risk patient, of peri-operative mortality of 0.02% and complications of 2%

[24].

Whilst major advances in peri-operative care have improved the safety of surgery, the advances
in surgical practice have also opened up surgical access for older and more frail patients. As such
there remains considerable global morbidity and subsequent health economic burden associated
with major surgery. In the recent international, prospective Vision cohort study peri-operative
complications were recorded in the 30 days following major surgery in patients aged 45 or over
[25]. Of 40,004 patients studied, 715 died in the first 30 days of surgery giving a 30-day mortality
rate of 1.8% for global in-patient surgery. Patients undergoing surgery in Africa had a 30-day
mortality rate of 6.5% compared to 1.1% for patients in North America, Europe, and Australia. 10%
of patients had undergone urgent/emergency surgery and this was independently associated with
a higher risk of mortality. 69% of deaths occurred after surgery during the index hospital
admission, whilst 29.4% of deaths occurring within the first 30 days happened following discharge
from hospital. Understanding that around 100 million patients aged over 45 undergo inpatient
noncardiac surgery each year, the Vision authors postulate that around 1.8 million adults die
within 30 days of more major non-cardiac surgery each year globally despite the sequential
advances in peri-operative care [26, 27]. Major surgery thus remains a high volume worldwide
killer and is now the third commonest cause of death after cancer and cardiovascular disease, with
more deaths than HIV, malaria and tuberculosis combined [28]. 44% of the deaths in the vision

study were attributable to major bleeding, MINS (myocardial injury after non-cardiac surgery) and
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sepsis, and the authors suggest these should be a focus of post-operative care to prevent post-

operative mortality, with attention to the treatment of post-operative hypotension and hypoxia.

The Vision authors chose to focus on 30-day mortality to give a composite of the impact of major
surgery, however it is very likely that they vastly underestimate the genuine impact of major
surgery in terms of patients' future longevity and functional quality of life, and its overall global
socioeconomic consequences. When we look beyond the first 30-90 days to 1 year plus following
surgery, we see a persistent survival disadvantage for patients that have experienced post-
operative complications following their index surgical case. In 2005 Khuri and colleagues [29]
combined the American National Surgical Quality Improvement (NSQIP) program database and
long-term Veterans Association dataset to examine the survival of 105,951 patients following
intermediate to major surgery for an average follow-up of 8 years. They determined that the
development of a post-operative complication was an independent and on-going predictor of
long-term mortality and was more important that preoperative patient risk and intraoperative

factors in deciding long-term survival after major surgery (figure 1.1).
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Figure 1.1 Comparison of long-term survival in patients following major surgery with and without

complications in 8-year follow-up. (Khuri, S.F et al) [29].

This finding was confirmed in UK [30] and Dutch [31] populations who were followed up for 6
years after surgery and determined that post-operative morbidity was associated with premature

death in surgical populations. From a reasoning perspective it seems intuitive that a patient who
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develops post-op complications is more likely to die in the 90 days or even up to 1 year after their
major surgery ‘insult'. What is less clear is why patients should have an on-going longevity
disadvantage up to 6-8 years after their surgery episode ended. Evidence examining the link
between postoperative complications and shorter life expectancy, after year 1 is surprisingly
limited. We do know that patients who experience a more complicated recovery after surgery are
more likely to have a functional decline in physical and psychomotor health after surgery. Some
not returning to their baseline function and independence. This reduction in physical ability and
mobility will predispose to a spiral of deconditioning and loss of muscle function (sarcopenia),
accelerated by poor protein deficient common as we age with associated impact from any

associated cancer progression [32].

Toner and Hamilton [33] in their review of complications after major surgery suggested several
further potential pathophysiological mechanisms for why patients with complications after
surgery may die sooner in the years following their surgery: As seen in non-surgical populations
[34, 35], prolonged inflammation associated with surgical complications may drive accelerated
atherosclerosis and amyloid deposition, which in turn contributes to the development and
progression of chronic cardiovascular and neurological disease. Prolonged immunological
dysfunction may accompany post-op complications and predispose to cancer progression and
opportunistic infection in the period following surgery. Induced apoptosis may be exaggerated in
patients with more severe post-op complications, similar to that seen in patients experiencing
critical illness [36]. Elevated and prolonged level of oxygen free radical release, heat shock
proteins, cytokines and endogenous glucocorticoids may all increase cellular apoptosis following
complicated surgery. This could lead to the loss of functional tissue in essential organs reducing

organ reserve and leaving the patient predisposed to injury during further illness.

1.3 Implications for perioperative medicine

The recognition of the impact of post-operative complications on long-term outcomes intensifies
the need to further improve peri-operative care for patients. This is particularly the case for
patients with reduced functional reserve, frailty, and cancer. This highest risk surgical group is

defined as surgical patients with an aggregate 90-day mortality rate of greater than 5% [37].

We can approach better peri-operative care through 3 complementary processes: surgical
pathway design, patient optimisation and supporting the patient's and family role in surgery. The

first is to examine and improve the surgical process in an attempt to minimise the surgical insult
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and perioperative stress response thus asking patients to recover from a less traumatic process
which should help support better recovery. This will lead into an introduction to my MD, the scaling
of the ERAS+ (enhanced recovery programme after surgery plus) [38] aiming to reduce respiratory
complications after surgery and improve outcomes for patients across Greater Manchester (GM)

as the GM ERAS+ programme, supported by the Health Foundation.

The second is examining how we may improve patient factors which we know have an influence
upon surgical outcomes, including baseline physiological and psychological fitness, nutritional
status, anaemia, management of chronic health conditions and modification of lifestyle elements
including smoking and alcohol. The design of the Greater Manchester regional level

Prehab4Cancer programme is included in the Appendix Publications associated with this MD.

Finally, the role of the patient in their surgical pathway will be considered, with a review of patient
education and its role in achieving better outcomes, and also how we might ensure surgical
patients remain at the centre of their own care with a review of patient centred outcomes

measures and the role of shared decision making.

1.4 Perioperative solutions

1.4.1 Better surgical pathway - enhanced recovery pathway

Kehelt in his ground-breaking work from Denmark in 1995 aimed to minimize the physiological
stress and neuroendocrine response endured by patients undergoing major colonic surgery by
putting in place a series of multimodal interventions 39[39] . In a short series of 9 patients, he
described the use of laparoscopic (minimal access) surgery, epidural anaesthesia, early nutrition
and mobilisation in combination to produce a significant reduction in post-operative
complications and hospital length of stay. This technique would become known as fast track or
enhanced recovery after surgery (ERAS) and would come to revolutionize surgery. More elements,
based upon best practice and available evidence base, have been added to the bundle overtime,
expanding at times to more than 20 elements and incorporating multiple types of surgery
including emergency surgery [40] and overseen by a new international body, the ERAS society [41].
Benefits associated with ERAS have included demonstrable consistent reduction in length of stay,
reduction in post-operative complications, improvement in quality of life as well as a reduction in
healthcare costs [42, 43]. An ERAS pathway is typically divided up into 3 phases, preoperative,
intraoperative and post-operative, with the various 20 or so ERAS elements of best practice spread

across these phases. The contribution from each of these elements is difficult to ascertain and
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there appears to have been an agreement from healthcare surgical teams to accept the offer of
individual incremental gains in combination [44]. To support this approach, there is good evidence
that increasing compliance to ERAS elements is associated with better clinical outcomes and

reduced length of stay [45].

Despite its inception in 1995 and widespread international recognition at the time, ERAS
implementation in the UK by 2009, remained fragmented and largely limited to 40-50 NHS centres
with ERAS champions and enthusiasts. Recognising this, the NHS Enhanced Recovery Partnership
Programme with Department of Health central funding was established to support ERAS
implementation and by 2011, more than 86% of NHS providers in England and Wales had ERAS in
place with at least one surgical speciality involved [46]. The national programme was very
successful in reducing length of stay and complications with no increase in readmissions for major
cancer surgeries (colorectal, urological and gynaecological) as well as major orthopaedic surgery
[47]. However further pump priming funding for the continuation of the programme particularly
for ERAS specialist nurses, was not forthcoming as it was argued at the time that the cost savings

realised through the programme should have made the ERAS intervention cost neutral.

The ethos of bundling best practice does appear to have successfully cemented within healthcare
practice but what constitutes best practice appears genuinely debatable as the evidence base for
most of the elements in a typical bundle are often weak [48]. A review of 25 international colorectal
centres in 2019 demonstrated that in practice, centres commonly differ in what they wish to use
from the menu of ERAS interventions [49]. Going further colleagues have wanted to understand if
they could replicate the benefit of ERAS but with a much more streamlined approach and Levy
and colleagues have focused on the immediate postoperative period of the major surgical
pathway and the aim for patients to be able to DRink, EAt, Mobilize (DREAMing) [50]. Using QI
methodology Loftus et al demonstrated that a focus selectively only on the DREAMing elements
outlined by Levy, was successful in achieving a reduction in complications and length of stay [51].
They reasoned that in achieving the end points of a patient being able to eat, drink and mobilise,
patients must be receiving high quality anaesthesia and analgesia combined with good surgical
technique that is helping to minimise the surgical stress response. This furthers the understanding
that good post-operative care should centre on good functional recovery as a primary end point

of itself, with the aim of achieving a mobile and independent patient as soon as possible.

In 2013 in Manchester, at Manchester Royal Infirmary in my role as clinical director of the Critical
care and with a research interest in peri-operative care, | led work exploring how we may improve

the care of our major surgical patients. Leading a multidisciplinary perioperative working group, it
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was decided to focus on reducing pulmonary complications associated with major surgery.
Postoperative pulmonary complications (PPCs) are one of the most common (2-40%) and
significant complications following major surgery and are associated with an increased hospital
stay and short and long-term mortality [52, 53]. In a similar way to the DREAMing team, we were
keen to understand if a more focused peri-op ERAS process might achieve similar outcomes to the
more elaborate ERAS pathways, assuming that many of the elements had already become
embedded as good practice. Indeed, ERAS had been implemented successfully in our institution
as part of the national ERAS roll out in 2011 with widespread uptake of: ERAS nurse, on the day
admission, more minimal access surgery, goal directed fluid therapy, carbohydrate loading and
best practice anaesthesia and analgesia. Despite these ERAS implementations across multiple
surgical specialities, a prevalence audit in early 2013 of PPC amongst major surgical patients in our

institution demonstrated a high PPC rate of 19.3% (16/83).

With our data demonstrating a significant burden of PPCs in the major surgical cohorts at our
institution, a multidisciplinary ERAS+ team was formed with surgical, anaesthetic, critical care
medical staff, nursing, allied health and pharmacy representation. This team met with major
surgical patients who had undergone surgery at our institution to help co-developed a new
surgical pathway with a focus on reducing PPC. Cancer and vascular specialist nurses enabled
patient and family listening events to support initial co-design and later for feedback as part of
implementation of the ERAS+ pathway. As described in the original ERAS+ publication [38], a five-
stage quality improvement project was undertaken to design and implement a model of surgical
care with a particular focus on reducing PPC, built on ERAS principles, which we termed ERAS+

(figure 1.2).
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Stage 1 Baseline PPC (postoperative pulmonary com plications)
prevalence [April 2013]
Prevalence study of PPC rate in elective patients undergoing
major surgery admitted to critical care

Stage 2 ERAS+ team created and pathway development
[Autumn 2013]

Key elements of ERAS+ described

Aim to produce new surgical pathway to reduce PPC
incorporating ICOUGH, patient activity and education

Resources developed

Stage 3 Repeat prevalence audit and initial implementation of
ERAS+ [Spring/Summer 2014]

Pre-ERAS+ implementation, PPC audit confirms rate remains high
Education of all staff involved in pathway

Weekly ICOUGH compliance data collected and shared.
Patients undergoing ERAS+

Stage 4 Full ERAS+ implementation [Sept 2014— April 2015]
All critical care elective surgery patients now screened for PPC

Patients start attending Surgery School. ICOUGH weekly
compliance data continues

By May 2015 - PPC rate shows significant improvement with
ERAS+ implementation

Stage 5 Repeat prevalence at 1 year post ERAS+
[Nov 2015-)an 2016]

Further period of data collection confirms ongoing sustained
reduction in PPC

Length of hospital stay also reduced

Figure 1.2 ERAS+ design and implementation stages. (Moore et al) [38]

A review of the literature at the time highlighted that a simple respiratory care bundle ICOUGH
had been successful in reducing PPCs in surgical patients as part of a before and after trial in a
large teaching hospital in Boston, USA [54]. The adverse effects of surgery and anaesthesia on lung
mechanics includes impaired ciliary clearance, sputum retention, lung atelectasis, silent aspiration
with secondary bacterial infection [55]. The ICOUGH bundle [54] aims to counteract these
processes through the use of 5 elements, Incentive spirometry to help with lung re-expansion
combined with Coughing and deep breathing exercises; Oral health care with twice daily

toothbrushing and chlorhexidine mouthwash to reduce bacterial colonisation and so reduce
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bacterial load of aspirated secretions, Understanding by patients and caregivers to support the
implementation of ICOUGH interventions; Getting out of bed and bed Head elevation which aim
to help removal of secretions and prevent aspiration. In ERAS+, we amalgamated ICOUGH with
our existing ERAS elements of pre-operative alcohol and smoking cessation advice, exercise
advice, intra-operative goal directed fluid therapy and multimodal analgesia techniques alongside

minimal access surgical and drains where possible and promotion of early nutrition and oral fluids

as supported by DREAMing [50] (table 1.1)

ERAS (baseline)

ERAS+ (additional

Pre-operative

Advice to cease smoking and
reduce alcohol intake

Pre-operative carbohydrate-rich
drinks (2 h and 8 h)
Day of surgery admission

Cardiopulmonary exercise
testing (CPET)

Surgery School invitation

Intra-operative

Intra-operative fluid management
techniques, including use of
oesophageal Doppler, pulse
contour analysis and/or
echocardiography

Normothermia

Minimally invasive surgery,
minimise drains

No change

Postoperative

Multimodal analgesia: local
anaesthetic infusion via epidural
and tissue plane blocks.
Minimisation of i.v. opioid use.

Physiotherapy session for chest and
mobilisation

Early enteral nutrition (oral or
jejunal) with cessation of i.v. fluids
Early removal of surgical drains

ICOUGH prescription

elements added ICOUGH-UK YouTube channel

to baseline ERAS)

Breathing and coughing exercises
with incentive spirometry every
4-8 h

Deep breathing exercises with Mobilisation twice daily
incentive spirometers

Increase usual physical activity
by at least 50%

Oral health advice

Nutritional advice

Twice-daily toothbrush and
chlorhexidine mouthwash
Prepare for recovery at home

ERAS, enhanced recovery after surgery; i.v., intravenous.

Table 1.1 Comparison of ERAS and ERAS+ components (Moore et al) [38].

The ERAS+ project at Manchester Royal Infirmary ran from April 2014 to Jan 2016 with patient
outcome date data collected by critical care audit team. Data collected included ICOUGH
compliance, PPC rate, major complications, mortality and LOS data. A steering group utilised
standard QI methodology supported data analysis and developed and adopted a number of new
interventions. Two of the most successful innovations were patient educational tools in the form
of Surgery School and ICOUGH TV developed with patient groups. Patients reported that an
educational process walking them through the ERAS+ pathway would be extremely helpful, and
this proved to the case with the co-design and introduction of patient facing Surgery School. A 60-
90-minute weekly session where upcoming major surgical patients and families were invited to
attend a MDT (medical, nurse, physiotherapist, dietician, pharmacist) led educational session on
the elements of ERAS+ and other areas of surgical preparation in a group setting with opportunity
for To further ICOUGH UK TV channel

questions and answers. support patients
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https://www.youtube.com/channel/UCvOamR8Sb4RXENr56fvRehA was set-up on you tube

with hospital developed information videos including safe mobilisation, oral healthcare, that
patients and families could view in their own time. These proved extremely helpful for patients
who were unable to attend Surgery School. The development of the patient’s role in surgery is

developed further in the final section of this literature review.

The implementation of ERAS+ in single institution study proved very successful with a sequential
improvement in PPC rate from baseline of 19% to a rate of 8.7% by the completion of the
intervention. This was associated with a reduction in hospital Length of stay for mixed major

surgical cohort from 12 days to 9 days.

The success of the ERAS+ work at Manchester Royal Infirmary leads directly into this MD where
the development and impact of the Greater Manchester ERAS+ project [GM ERAS+] where ERAS+
is introduced into 7 new NHS acute hospital sites in GM as a Health Foundation supported
implementation project between 2017 and 2020. There is an analysis of the intervention and the

facilitators and barriers to implementation are explored supported by qualitative interviews.
1.4.2 Optimising patients for surgery

The growth of the speciality of perioperative medicine over the last 20 years has facilitated a focus
on what major surgery pathway could look like as we look to optimise patients for major surgery.
Previously surgical convenience and waiting times dictated when patients had surgery, rather than
understanding what factors may be improved by a perioperative team and what surgery or
treatment should be offered supported by a more formal evaluation process with multidisciplinary
planning for both benign as well as cancer patients. We now need to consider an integrated,

multidisciplinary approach from the contemplation of surgery through to full recovery [56].

The term ‘re-engineering care’ was coined by Grocott et al [57] in their examination of peri-
operative care in 2019. They highlighted again the needs of a growing population undergoing
surgery with increasingly complex medical needs and setting this against the US Institute for
Healthcare Improvement's triple aim of improving patients experience of care; improving
population/public health and reducing the per capita cost of healthcare [58]. From this position
they argue the need to be able to ensure that patients are fit enough for the proposed treatment.
Rather than using the traditional model (figure 1.3) in which pre-operative assessment happens
very close to the surgical episode instead we should instead look to move to a more patient
centred pathway with physiological evaluation and perioperative MDT occurring much earlier in

the patient pathway when surgery is contemplated (figure 1.4).
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https://www.youtube.com/channel/UCvOamR8Sb4RXENr56fvRehA

Up to ~50 days 2-14 days
First formal
GP referral physiclogical
assessment
Diagnostic . 2 :
Hospital = tests/ . Sugicl Pre-assessment ’_-
clinic tumour MoY clinic clinic Surgery
staging ' ’ NN *

~ /- post-op
_ sritical care

+/-delay for
investigations,
optimisation, decision
making

Figure 1.3 Traditional pre-operative pathway. MDT, multidisciplinary team. (Grocott et al) [57].

Supporting patient and family's understanding of the risk of surgery much earlier in the pathway

should encourage much more genuine shared decision making [59], as we at the same time gather

information about what matters to patients in terms of potential pathway outcomes. Similarly, this

gives us the time frame to intervene to improve surgical risk, both through optimising chronic

health conditions or improving baseline physiological, nutritional and psychological well-being in

readiness for the surgical challenge ahead.
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Figure 1.4 Proposed ‘re-engineered’ pre-operative pathway. (Grocott et al) [57].

As mentioned previously we particularly want to identify those patients deemed at higher risk with

a predicted mortality of 5% or greater with major surgery. Poor ‘physical fitness' reliably predicts
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adverse post-operative complications as noted by Beecher in 1954 1 when such patients were
labelled as ‘bad risk'. There are a number of pre-operative tools including cardiopulmonary
exercise testing that have established pre-operative risk stratification and supported better shared
decision making. The surgical stress response increases the body's demand for oxygen, with
aerobically unfit patients struggling to meet these demands and resulting in secondary organ
dysfunction. Specific CPET variables derived from bicycle ergometer during incremental exercise
can identify these less fit patients who will develop anaerobic metabolism at lower work rates
compared to more fit patients. CPET variables such as peak oxygen consumption, (VO2 peak),
anaerobic threshold (AT) and ventilatory equivalents for carbon dioxide clearance have been
particularly linked to peri-op outcomes [60, 61]. There are additional field tests such as the 6-
minute walk test [62], incremental walk test [63] and sit to stand [64] that also provide reliable
information about patient fitness as well as providing targets for improvement. Alongside
physiological testing for major surgery, broad screening for the presence of frailty and pre-frailty
has been increasingly recognised as important in the setting of all surgery [65]. Frailty is defined
as a decrease in physiological reserve across multiple organ systems and is associated with
increased vulnerability to external stressors [66]. The frailty phenotype has five variables
(unintentional weight loss, self-reported exhaustion, low energy expenditure, slow gait speed and
weak grip strength) which should be screened for alongside increasing dependency on others for
everyday tasks [67]. If the presence of frailty or pre-frailty is detected in patients planned to
undergo major surgery, a more in-depth comprehensive geriatric assessment (CGA) should be
performed, and a geriatrician involved in the care of the patient alongside a broader MDT to help
determine overall risk and potential management strategies including optimisation if surgery is

decided upon [68].

Alongside determination of frailty and solutions in the form of prehabilitation which aims to
improve multiple elements of health (exercise, nutrition, psychological well-being) prior to surgery
and is explored in the next section, we should also look to optimise patients’ chronic health
conditions in the pre-operative period. There should be a particular focus on diabetes,
hypertension, cardiovascular and respiratory disease using patient partnerships with primary and
secondary care. The Department of Health surgical improvement vehicle ‘Getting It right'
developed initially in orthopaedic surgery and now being deployed in most other surgery types,
supports an overview of healthcare processes such as better management of chronic health
conditions. It identifies a national standard of care for surgical procedures utilising a dashboard

of clinical and performance data for provider sites, this is then supported by senior clinicians

visiting providers to offer bespoke advice and recommendations [69]. Re-orientation of pre-op
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pathways also supports correction of anaemia utilising iron replacement where appropriate,
understanding that anaemic patients have increased risk of complication and death after major
surgery [70]. Blood management strategies should extend into the perioperative period to avoid
unnecessary blood transfusion in the perioperative period which is associated with
immunomodulation, cancer progress and worse outcomes [71]. As part of pre-operative planning,
we also need to set peri-operative targets for intra-operative managements, where we seek to
prevent secondary complications through avoidance of for example hypotension which is now
increasingly recognised as being an important determinant of post-operative outcomes and not a
benign phenomenon as previously thought [72]. Following surgery, post-operative monitoring and
location of care are very important and supported by determination of fitness prior to surgery.
The new Enhanced Postoperative care units or level 1+ units provide 24-48 hours close
observation with 1 nurse to 4 patients and promote the uptake of ERAS principles, whilst managing
post-operative hypotension or bleeding [73] which as determined in the Vision study [25] are

excellent targets for preventing postoperative mortality.

1.4.2.1 Prehabilitation

A decline in physical performance as we age is common, and the development of pre-frailty and
frailty phenotype can be accelerated by a lack of physical activity and other modifiable risk factors
such as poor chronic health, poor nutrition, smoking and alcohol. Reduced activity accelerates the
development of sarcopenia (muscle loss) which will be further worsened by the other processes
such as the catabolic effects of cancer. From what might be a very low baseline, all patients
undergoing major surgery experience a reduction in functional status postoperatively followed by

a recovery period [74], a in figure 1.5 below.
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Figure 1.5 The prehabilitation concept - a) all patients undergoing major surgery experience a
reduction in functional capacity postoperatively followed by a recovery period. b) Patient suffering
a complication may experience a slower and incomplete recovery threatening longer term
independence. ¢) prehabilitated patients are better placed to cope. d) Should a complication occur,
prehabilitation might be crucial to safeguarding longer term functional status and independence.

(Durrand et al) [74].

As explained previously, those patients that have a significant complication, particularly those with
significant underlying frailty will likely have prolonged recovery, may well have long-lasting
functional disadvantage and a greater dependency which is associated with shortened survival (b
in figure 1.5). To mitigate this, the concept of Prehabilitation has gained substantial traction in
perioperative medicine as we look to provide better resilience and outcomes for higher risks
patients undergoing major surgery, and particularly in oncological resection. Prehabilitation is the
process of providing a ‘personalized, multimodal, needs-based interventions designed to improve
the physiological, metabolic and psychological resilience of an individual prior to an expected

major stressor’, in our case, major surgery [74] (c in figure 1.5).

Although advocated now as multimodal, most evidence for prehabilitation comes from unimodal
exercise intervention [75, 76]. Exercise is different to normal physical activity and involves an
escalating exercise stimulus which should be prescribed, monitored and adjusted based upon

regular fitness assessments. Exercise can either be delivered as moderate continuous training at
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sustained intensity above AT (anaerobic threshold) or as High Intensity interval training (HITT)
which alternates periods above AT with lower intensity periods. HIT appears to offer great
efficiency in terms of increasing aerobic capacity more quickly and direct supervision of exercise

appears better in generating exercise efficacy compared to non-observed exercise [77].

Aerobic and muscle strengthening exercise interventions in major surgical patients have been
shown in single centre RCTs to be safe and effective in increasing objective markers of fitness prior
to surgical intervention. They have also demonstrated a reduction in post-operative complications
and hospital length of stay [78]. However, this hasn't been the universal findings in all studies and
some patients seem not to respond to exercise intervention and are termed ‘non responders’ [79].
This appears to affect up to 30% of patients in some studies. There remains as yet an absence of
demonstrable impact on long-term benefit associated with the utilisation of prehabilitation. To
investigate non-responders and to derive efficient exercise regimens at a patient level, there is on-
going research around the minimum ‘dose of exercise’ that maybe required by patients [80]. This
also looks to determine additional anti-cancer effects that maybe derived from exercise beyond
simply improving fitness [81]. Alongside ensuring reliability of exercise prescription and fidelity of
the exercise intervention, researchers have also deliberated that some patients may require
additional interventions alongside exercise to help generate improvement and now alongside
aerobic and strengthening, multimodal prehabilitation models seek to address the common

deficiencies of mental and nutritional well-being evident in cancer patients.

1.4.2.2. Role of nutrition and psychology

Nutrition

The importance of nutrition and its role in cancer management and surgical cancer care
specifically has been increasingly recognised over the last 30 years. It is estimated that the deaths
of 10-20% of cancer patients can be attributed to malnutrition rather than the cancer itself [82,
83]. Malnutrition is defined as “inadequate nutritional intake and/or increased nutritional
requirements that result in negative clinical outcomes” [84]. The risk of developing malnutrition in
older adults is associated with the effects of the tumour, side effects of cancer treatment, cancer
cachexia, and any associated anorexia related to aging. Older patients with head and neck or
gastrointestinal cancers are at the highest nutritional risk [82]. Malnutrition is an independent risk

factor for reduced survival, greater functional decline, poorer quality of life, and longer recovery
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times for older patients with cancer. It is also a major risk factor for poor treatment responses,

cancer-related toxicity, infections, and longer hospital stays [85].

Malnutrition is a key risk factor in patients undergoing major surgery and the body’s response to
major surgery commonly induces a catabolic state, which can be profound if associated with post-
operative infection and other significant complications. Malnutrition commonly co-exists with
frailty and sarcopenia, a large meta-analysis of older adults going into hospital showed that 84%
of patients were frail, with 37% of also being sarcopenic and 66% malnourished. Malnutrition
screening should be utilised in all major surgical patients and a malnutrition universal screening
tool (MUST) score is commonly used to identity malnourished and at-risk patients [86]. Specific
evaluation and management should be instigated for those patients identified as malnourished
and should form part of the evaluation pathway in those surgeries where it's prevalence is most

common (upper Gl cancer, head and neck cancer, pancreas cancer, inflammatory bowel disease).

Generally, a food first approach is used for dietetic intervention aiming to ensure correction of
malnutrition with a focus on sufficient protein content (1.5-2.0 g/kg daily) which is all tailored
around the increased energy expenditure for the exercise competent of prehab [87]. Meta-
analyses of RCTs comparing nutrition prehabilitation alone or in combination with exercise have
shown that multimodal prehabilitation significantly reduced the length of stay of patients following

cancer surgery although the number of studies is currently small [79, 88].

Psychology Well-being

Psychological health has also increasingly been recognised as important in perioperative practice,
particularly with regards to cancer, where its role is now seen as a fundamental element in
multimodal cancer prehabilitation [89]. Psychological morbidity in the form of depression, poor
self-efficacy levels and anxiety are understandably very common in cancer patients and provide
targets for perioperative intervention. Strategies including preoperative educational and
behavioural support sessions, mindfulness with relaxation techniques and hypnosis seem to show
benefit although the evidence for such interventions is considered as small at this current time
[90]. Exercise is seen as a powerful psychological support tool and focus on supporting
psychological well-being through quality-of-life measures, with the role of the exercise coach

potentially doubling as a support mechanism [91].

An empirical study of 102 families of palliative care patients was undertaken to identify the

prevalence of psychological morbidity in family members. Beck Depression Inventory-derived
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distress was identified in one-half of patients, one-third of spouses and one-quarter of offspring,
suggesting that psychological distress reverberates substantially throughout the nuclear family.
Anger was significantly more common in the offspring, who perceived their families to have poorer
communication, cohesion and more conflict than their parents, suggesting that information about
the illness may not be adequately transmitted to them. The family as a group is the most
appropriate recipient of care, and family meetings are advocated to promote communication,

support and mutual understanding [92].

There understandably remain concerns around how long we should take to attempt to impact on
a patient’s fitness in the pre-op period versus the trade off against cancer progression. Prehab
advocates seem happy that cancers such as colorectal are less likely to progress quickly and so
patients can be offered more preparation time compared with lung cancer for instance, which
tends to be a more aggressive catabolic tumour. There seems agreement that a 4-week period
exercise programme can be afforded for most cancer types and this time period will give sufficient

time to improve cardiovascular fitness and strengthening [93].

Other preop optimisation strategies including anaemia management and medication optimisation
are commonly added to prehabilitation programmes. There is also increasing interest in the
utilisation of prehabilitation as one of the elements of ERAS programmes. The implementation of
the Greater Manchester Prehab4Cancer prehabilitation which | have led on, has attempted to
build on the GM ERAS+ programme with a system wide prehabilitation programme for patients

undergoing major colorectal, lung and Upper Gl major oncological resection surgery [94].

1.4.3 The role of the patient in surgery

Finally, in this literature review, there is a focus on the role of the patient and their family around
the time of their surgery. This will cover patient education and the idea that surgery provides a
‘teachable moment’ where we can aim to improve health far beyond surgery. There will then be
an exploration of factors that matter to patient in patient reported outcomes which will leads into

the role of perioperative shared decision making.

1.4.3.1 Patient education prior to Surgery
‘Teachable moment’

The important benefit of patient education prior to surgery has been recognised since pre-surgery

education programmes were first described in the USA in the 1960's. At this time Nursing teams
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were observing that the preoperative instruction they were giving to patients was helping reduce
patient reported anxiety before surgery, allay fear about post-operative pain and supported early
post-operative mobilisation. Up to this point, it seems to have been generally believed that a lack
of knowledge on the patients’ behalf would be beneficial in reducing patients fear of impending
surgical events [95]. Beecher and Todd [1] as mentioned previously don't include patient
perspective or role in their review from 1953. Indeed, the initial patient educational programmes
were developed and taught to patients solely by surgical nurses. Surgeons and anaesthetists
appear to have had very little input into this process, likely seeing their domain as the theatre
environment and post-op recovery as something less important and subsequently left to the

nursing teams to lead.

Healy in her publication from 1968 [96], further explored the emerging importance of patient
education and evidences its impact through a pseudo randomised trial (patients being
randomised dependent upon the day of the week) of pre-op education vs no education in a
population of over 300 surgical patients, undertaken by the surgical nursing team in her
institution. Pre-op training was given to patients on the night before surgery and consisted of a
set of instructions given to an individual patient by one of the attending nurses. Family members
if in attendance with their relatives were included in the education package and asked to reinforce
the instructions to their relatives in the post-op period. The education mainly focussed on what to
expect in the post-operative period, including pain and drain management and a set of
instructions (deep breathing exercises, turning, coughing, how to mobilise) to improve chest and
abdominal recovery. Of the 181 surgical patients who underwent the pre-op training, length of
stay was 3-4 days shorter than the cohort of 140 patients who had not undergone training.
Patients who had received the pre-op education package reported feeling more confident and less

anxious about their upcoming surgery.
1.4.3.2 Group Pre-operative sessions

Another American surgical nurse, Mexxanote [97], building on the work of Healy, seems to have
been one of the first healthcare workers in the literature to recognise that group instruction for
patients undergoing surgery may provide additional benefit over single person instruction. She
reports noticing the established benefit of group sessions in prenatal and postpartum obstetric
care and also in the management of diabetes and wanted to understand if group learning would
better support patients in preparation for surgery. In her surgical unit, she studied 24 patients
undergoing major surgery. She took small groups of patients, usually around 4 at a time, for 30-

minute sessions on the evening before surgery and gave them detailed post-operative instructions
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in preparation for surgery, including breathing exercises, pain control suggestions and activities
to undertake in the initial post-op period. There was then an opportunity for a group discussion

around surgery and opportunity to answer any questions.

Following surgery, the majority of patients (23/24) were interviewed again by Mexxanotte before
discharge about their experience with the pre-operative group session. She reported that patients
generally felt more prepared after their group session, were able to undertake expected activities
more easily and had enjoyed meeting with other patients in a group. Of the 23 patients
interviewed only 2 stated that they would have preferred a 1-1 session rather than a group and
that was because they would have preferred more time to ask questions. She concluded by
suggesting that these 30 minutes pre-op group instruction sessions were efficient in healthcare
terms: teaching a number of patients rather than just 1, priming patients in post-op instructions
and so reducing nursing time in the post-op period and producing patients who feel better

prepared and less anxious.

Despite the success of the American patient training programmes in the 1970's it was evident that
UK surgical practice in the 1990's was still underserving patients. Several studies [98] including a
review of patient knowledge of operative care in 1993 undertaken in a District General Hospital by
Williams highlighted the information gap that patients were experiencing [99]. More than 60% of
patients reported receiving poor explanation prior to surgery and more than 40% stated that they
desired further information. This failure to support patients was being exaggerated at the time by
the move to ambulatory surgery and more on the day admission, so reducing the time nurses
would have to meet with patients prior to surgery. It would take the introduction of Enhanced

Recovery programme in the UK to help move forward patient preparation and education.
1.4.3.3 Enhanced recovery programmes and role in patient education

The evolving enhanced recovery programmes 1990s-2000s built extensively on the role of patient
education and in line with the need for on the day admission, moved education events to the
presurgical ERAS outpatient clinics [100]. The Enhanced Recovery After Surgery [ERAS] models
taught patients about stepped recovery model and daily goal setting in the post-operative period
[101]. This form of patient preparation however tended to be taught in 1:1 patient to health
professional setting and did not bring patients together in groups. Patient education was being
undertaken by the increasing number of ERAS nurses that were being introduced into surgical

practice to support the role out of ERAS surgical programmes [46].
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Preoperative education in a group setting began in the UK and Ireland in orthopaedic ERAS
programmes, in the early 2000s some 30 years after the initial work in the USA. These new
education group events became known as ‘Joint Schools' and were generally led by ERAS nurses
supported by allied health professionals providing sessions on post-operative mobilisation and
pain management. Following ERAS methodology these schools focused on the stepped recovery
principle of what patients should do in the post-operative period and tended to include only
minimal pre-operative preparation. There was little involvement if any from anaesthesia although
anaesthetic techniques of spinal and general anaesthesia were explained by the ERAS nurses.
Reported benefits included reduction in length of hospital stay, reduced preoperative anxiety and

reduced postoperative pain [102].
1.4.3.4 Development of Surgery School for Major Surgery

When designing the ERAS+ project in Manchester in 2013, we became increasingly aware as a
clinical team that there was generally little thought given to patient and family involvement in the
design of surgical preparation. Involving patients and families in the co-design and on-going
iterative development of Surgery School in Manchester has assisted greatly in other developments
such as the Greater Manchester Prehab4Cancer programme [94]. The UK development of Surgery

School for major surgery is examined further during this MD.

1.4.3.5 Perioperative medicine’s role in public health -Teachable moment

The evolution of perioperative medicine has encouraged healthcare professionals to look beyond
the surgical episode and consider how they may improve a patient’s lifestyle and future health. In
2010 Shi and colleagues [103] described the surgical pathway as a teachable moment in a patient's
journey through healthcare, an unique time when they are actively listening to healthcare and
advocate its role in permanent life style modifications including smoking cessation, alcohol
consumption, increased physical activity and weight management. Research into this opportunity
to facilitate behavioural change has shown that patients tend to favour interventions in the weeks
leading up to their surgery as they are motivated by the risk in front of them [104], our challenge
is maintaining lifestyle interventions in the long-term. The recovery element of prehabilitation
programmes as we aim to support patients after their surgery gives us the opportunity to dovetail

into community-based support to maintain confidence and foster better long-term health[105].
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1.4.3.6 Patient reported outcomes

Understanding what matters to patients and their families and their wider support network is now
increasingly recognised as essential to modern healthcare and feeds into shared decision making
around surgery as I'll explain in the final section below. To understand a patient's response to
treatment, standardised patient reported outcomes have been developed including symptom
assessment, physical function, psychological health, nutritional status, and social function
measures including employment and economic status. A Patient Reported Outcome (PRO) is
defined as “any report of the status of a patient’s health condition that comes directly from the
patient, without interpretation for the patient's response by a clinician or anyone else” [106].
However, healthcare professionals are often reluctant to utilise PROMs outside of research setting
as they report being concerned that it will only add to their work burden rather than acting as an
efficient and useful measure of a patient's progress. Patients describe wanting their PROMs to be
relevant to their care and the length of time to complete a multi-item PROM [Patient Reported
Outcome Measure] can be appear a very onerous burden to a patient recovering from what may
be a very significant procedure [107]. Electronic data capture systems offer an opportunity to
gather relevant outcomes, without hopefully being burdensome to patients and healthcare.
Relevant patient information can then be escalated for clinician action with agreed threshold and

a better patient sense of control [108, 109].

1.4.3.7 Shared decision making

Shared decision making is a process which aims to understand a patient’s values and preferences
married to the physician’s expertise to determine the best bespoke care package that is possible
for that individual [110]. Alongside developments in biopsychological models of health, the
differentiation of illness from health and a focus on patient-centred outcomes, shared decision
making is a further component of shift towards better ‘patient-centred care’ as we approach the
‘pinnacle of patient centred healthcare’. This has particularly gathered momentum as we look to
understand the health ethics and economics implications of operating on higher risk patients and
for surgeries that may not offer longevity with high-risk of morbidity and potential suffering.
Indeed, we should strive to achieve decisions that are ‘supported by evidence, not duplicative, free

from harm, truly necessary, and consistent with patients’ values’ [111].

Shared decision is a development of the more traditional consent process - with its primary focus
on information giving - to a model that involves the family and their support network in a

deliberative discussion about the best way forward. Anaesthesia alongside surgery has centred
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this in the perioperative medicine space and can use several decision aid tools to support
discussion and decisions made. From the patient and family perspective, MAGIC questions can be
used to provide structured questions for healthcare providers such as do | really need this test,
treatment, what are the risks, what are the possible side-effects, are there simpler safer options,
what will happen if | do nothing [112]. Healthcare can use the SHARE approach to similarly reach
a decision with the patient and evaluate what the implications mean for them [113]. Commonly
shared decision-making processes require at least 2 meetings to support reflection and further
consultation. It is becoming evident that there needs to be sufficient time resource allocated to

such meetings to make the decisions valid and appropriate for patients.
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1.5 Implementation science research

Improvement science and research is an emerging concept and is considered by the National
Health Institute as “the scientific study of the use of strategies to adopt and integrate evidence-
based health interventions into clinical and community settings in order to improve patient

outcomes and benefit population health” [114].

Traditional effectiveness trials research focus on a particular clinical intervention such as a
medication or therapy and uses randomization at the patient level. Random assignment within
trials is intended to provide internal validity and aims to be able to attribute any effects on patient
outcomes to the intervention. Implementation science is generally focussed on the extent to which
an intervention was implemented, including its acceptability, fidelity and sustainability. However,
it is possible to design implementation science studies where experimental design with
randomisation can be used to examine the effectiveness of an intervention. Commonly the sites
or hospital units where the intervention is planned to happen are used as the unit of
randomisation rather than trying to randomise at a patient level. The risk of contamination at a
site level is very high as providers would inadvertently begin introducing implementation
interventions to those patients designed not to receive it and so patient randomisation in

implementation is generally reported as inappropriate.

Implementation RCTs are often cluster-randomised trials where sites/hospital units are
randomised to receive the intervention and this can be further refined where sequence of
implementation strategies or elements of implementation bundle are examined using sequential,
multiple-assigned randomised trail (SMART), where patients are randomised to receive different

combination and timings of interventions.

Quasi-experimental designs are also used in implementation science where RCT design may be
inappropriate and design types include pre-post design with a control group, interrupted time
series and stepped wedge [115]. Pre-post design with control group uses a control group in the
absence of randomisation with the control group matched by factors such as patient population,
geographical and demographic features [116]. It remains less robust than a standard RCT.
Interrupted time series rather than relying on a potentially non-equivalent control group, uses
multiple time points before, during and after the intervention and the development of
mathematical modelling to look for change in trends and so determine effect [117]. Stepped
wedge design are trials where all patients receive the intervention but in a staggered method. All

sites in a stepped wedge design traditionally have outcome measures at all time points, meaning
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that sites that receive the intervention later in the trial can act as controls for early intervention

sites [115].

1.6 Improving surgical outcomes in Greater Manchester - implementation science approach

This literature review provides a background to the development of the Greater Manchester ERAS+
(GM ERAS+) programme, and the perceived need for the implantation programme. GM ERAS+ is
supported by Health Foundation Scaling up Improvement funding as the ‘Improving surgical care

for patients and their families in Greater Manchester - GM ERAS+ programme’ [118].

From an implementation science perspective, it was planned to examine the implementation of
ERAS+ pathway intervention across multiple hospital settings within GM ERAS+ using
effectiveness-implementation hybrid methodology where there is a dual focus on the
effectiveness of the intervention (ERAS+) being adopted at sites and also the success of
implementation process itself across the GM health system. Mixed methods techniques were
planned to be used to assess the adoption, as supported by the Institute of Implementation
science in population health in quality improvement research (https://cunyisph.org/about). Mixed
methods research combines quantitative and qualitative methodological components in the same

study.

Quantitative measured outcome and process measures are used to look at the success of
implementation and its effects. For quantitative evaluation, it was decided that ERAS+ would be
offered to all patients at sites undergoing major colorectal surgery during the implementation
period. There would thus be no randomisation and no site control group (patients not receiving
the intervention), as all patients were designed to undergo the intervention. There would be an
examination and comparison between those patients at the beginning and those at the end of the
intervention in a ‘before and after design’. Caution is required when interpreting the results of
before and after studies where there is no control group, as any observed changes, may be due
to other general trends being introduced or developed at the same time. To help overcome this it
was planned to create a quasi-experimental cluster design [119], where sites would be grouped
together into 2 cohorts, with later implementation sites acting as controls and also in a separate
process to use data from ‘non-ERAS+ GM surgical sites to provide ‘control sites’ where patients

would be undergoing similar surgery but not receiving ERAS+.

Qualitative approaches tend to use semi-structured one-to-one or group interviews to generate

meaning-oriented data. Methods are then brought together to answer a question or hypothesis.
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The methodology and results of implementation will be examined through the following

hypothesis.

Primary hypothesis:

Evaluate the success of the implementation of ERAS+ across multiple sites in Greater Manchester
Secondary hypothesis

What are the barriers and facilitators to the implementation of ERAS+?

For ERAS+ implementation using mixed method evaluation will allow us to answer the first
hypothesis about the potential success of implementation of ERAS+ in our primary hypothesis
question and will be measured through quantitative patient and process outcomes. The second
hypothesis would be answered by qualitative analysis as we aim to understand from healthcare
and patient participants in the ERAS+ programme what were the reasons for successful

implementation or the barriers experience in implementation.
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CHAPTER TWO

Methodology
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The Greater Manchester ERAS+ (GM ERAS+) programme is supported by Health Foundation
Scaling up Improvement funding as the ‘Improving surgical care for patients and their families in
Greater Manchester - GM ERAS+ programme’ [114]. It was planned to examine the
implementation of the ERAS+ pathway intervention using effectiveness-implementation hybrid
methodology where there is a dual focus on the effectiveness of the intervention (ERAS+) being
adopted at sites and also the success of implementation process itself across the GM health
system. The following chapters describe the implementation methodology of GM ERAS+ and its
mixed methods evaluation. They have been developed using the revised standards for Quality

Improvement Reporting Excellent (SQUIRE 2.0) publication guidance [120].

2.1. Introduction

Postoperative complications (PPCs) are recognised as a significant problem for patients and
healthcare professionals alike [29, 52, 53]. Post-operative pulmonary complications (PPC) normally
affect 1-2% of patients after all surgeries and in major surgery particularly in open procedures,
they are the most common complication affecting up to 30% of patients [52]. They are associated
with increased hospital length of stay (LOS) and result in reduced life expectancy for up to 3 years
after major surgery [30, 52, 53]. For colorectal procedures, despite the evolution in laparoscopic
surgery which has reduced the incidence of pulmonary complications particularly in the elderly
and those with background pulmonary disease, PPCs still affect up to 12% of patients having major

colorectal laparoscopic surgery and remain a useful target for healthcare intervention [121]

In the post-pandemic world, ensuring institutions have structured, feasible and implementable
pathways to reduce the burden of postoperative morbidity and mortality has never been more
important. Current estimates are that, of the approximately 4 million operations normally
undertaken each year in NHS institutions, approximately 1-2 million were postponed due to the
COVID-19 pandemic [122]. As well as the inevitable backlog of cases, patients may also be
deconditioned prior to surgery, through reduced activity during covid lockdowns and the effects
of Covid 19 infection itself and as such more vulnerable to complications, longer lengths of stay
and postoperative morbidity [123]. Prior to the pandemic enhanced recovery programmes were
developed to improve patient experience, reduce healthcare-associated financial costs and
enhance public health more generally [124]. Nevertheless, the principles of enhanced recovery
have not been implemented universally across all organisations and there likely exists a gap

between what is known and what is done [125].
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Previous work from 2017 described the implementation of ERAS+ in a single tertiary surgical
centre at Manchester Royal Infirmary between 2013-2016, with a reduction in the incidence of
PPCs as well as hospital length of stay (LOS) [38]. The Greater Manchester Enhanced Recovery
After Surgery programme (GM ERAS+) aimed to scale ERAS+ across Greater Manchester.
Specifically the programme aimed to help better prepare patients for major surgery through:
Surgery School; encouraging prehabilitation elements of increased aerobic activity and
strengthening pre and post-operatively [74]; ICOUGH respiratory care bundle [54]; lifestyle
medication with reducing/stopping smoking and reduction of alcohol consumption; psychological
well-being; anaemia management; nutritional optimisation pre-op and initiation of early nutrition

and mobilisation post-operatively in the form of a peri-operative bundle aimed at reducing PPCs.

2.2 Stakeholder engagement and GM ERAS+ development

During 2017, a series of listening events within the Greater Manchester Health and Social care
Partnership (GMHSCP) [126] involving key stakeholders in the perioperative pathways for major
surgery were conducted. From these learning events, 6 hospitals Trusts in GM agreed to undertake
ERAS+ implementation for their major surgical population as the collaborative GM ERAS+. The six
Trusts taking part in GM ERAS+ were Manchester University NHS Foundation Trust (Wythenshawe
site), Stepping Hill Hospital, The Christie Hospital, Salford Royal Foundation Trust, The Royal
Oldham Hospital and Royal Bolton Hospital. Their different locations would reflect diverse
characteristics of NHS local sites to test scale up and spread. North Manchester joined the GM
ERAS+ projectin the early part of 2019, taking the eventual number of participating sites in Greater

Manchester to seven.

With this agreement in place, a GM ERAS+ steering group was formed with peri-operative
leadership and membership invited from each of the participating NHS Trusts alongside expertise
from peri-operative multi-disciplinary team colleagues from Manchester Royal Infirmary who had
undertaken the original ERAS+ implementation. Approval was sought from the medical directors
for Greater Manchester acute NHS Trusts as well as Greater Manchester chief executives and

board members to ensure system and hospital support.

To support the scaling and necessary implementation infrastructure required for GM ERAS+, it was
recognised that operational and quality improvement partners would be required. These were

identified:
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Project management support from the NHS Transformation Unit [127] would facilitate
project and strategic support to implement the ERAS+ programme into host organisations.
This operational role would provide overarching support to all participating sites.
Improvement expertise to the project would be provided by the quality improvement
team, Haelo [128], using in-programme rapid quality improvement cycling techniques. This
technique provides ‘in-implementation’ regular feedback to project teams and
stakeholders in order to help develop an intervention and address any implementation
problems as they occur [129]. Haelo would also conduct a full-scale programme evaluation
using a formative approach. The separate roles of implementation support and evaluation
of the effectiveness of the project, would be achieved through separate improvement and
evaluation teams. The evaluation aim would be to understand ‘what worked, for whom
and in what context?' for those patients participating in ERAS+. During the implementation
period, in 2019 Haelo amalgamated with AQUA [130], another quality improvement NHS
partner also based in Greater Manchester, which took over the quality improvement and
evaluation team roles within the project. Improvement expertise was also provided to the
programme by Rubis QI team [131] which provided high level support to the steering
group and clinical leads of the programme.

National Perioperative expertise - Working with national PQIP Perioperative Quality
Improvement Project [132], provided peer support for the project and supported the
development of a GM specific ERAS+ database. This was modelled on the standard
Perioperative Quality Improvement dataset but would include ERAS+ elements and
support additional data collection of PPC data up to day 7. There was a secondary aim to
generate live dashboards of ERAS+ process and outcome metrics to generate real-time
knowledge of success and barriers to implementation.

Local Academic Health Science Network (AHSN) involvement from Health Innovation
Manchester [133] was also sought to provide NHS system level learning, with the intention
of developing an ERAS+ implementation toolbox to support scaling to other NHS Trusts

through the AHSN.

With these partners in place, the GM ERAS+ project team applied for and were awarded Health

Foundation Scale and Spread funding in October 2017 [114] through a competitive process. This

funding supported the delivery of GM ERAS+ implementation over a 2-year period (2018-2020)

across 6 NHS sites, and specifically supported funding of an ERAS+ data collector for each site,

alongside operational (Transformation Unit) and evaluation (Haleo/Aqua) support to the
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programme. A seventh site would join the programme in early 2019 and the data collector

resource was shared between 2 sites to support their inclusion.

Aligning with Recommendations for Evaluation of Health Care Improvement Initiatives and
Medical Research Council Guidance on developing and evaluating complex interventions [134,
135] it was planned to structure a two-phased roll out of ERAS+ (see Table 2.1). Three NHS Trusts
from the south of Greater Manchester would take part in a Phase 1 Implementation between
months four and nine, and three (later 4) NHS Trusts from the north of Greater Manchester would
join as Phase 2 Implementation, 3 months later. It was also planned to look at data from
comparator sites undertaking similar surgery but without ERAS+ implementation to act as control
sites. Data collection was planned to start at sites during Phase 0: Baseline and run to completion
of Phase 2. This approach aimed to create a quasi-experimental cluster design [119] where
difference in difference comparisons of the key measures, would be made pre-post the phases,

longitudinally and across sites.

NHS Trust Phase 0: ] Phase 1: | Phase 2:

Baseline South Greater Manchester | North & South Greater
Implementation Manchester Implementation

(Months 1- | (Months 4-9) (Months 10-15)
3)

Christies

South Manchester AO A1

Stepping Hill

Salford

Bolton BO B1

Oldham

Comparator A

Comparator B Cco C1 c2

Comparator C

Table 2.1 Planned phase approach for GM ERAS+ implementation

The Greater Manchester ERAS+ (GM ERAS+) programme high level plan (Figure 2.1) was developed
and set out pre-implementation planning stage (Nov-April 2018) including training of site teams
and recruitment of data collectors, 2 phases of ERAS+ introduction (April 2018 and Sept 2018),
following by 15 months of steady state operational ERAS+ delivery (Sept 2018-December 2019),

followed by an evaluation stage (Jan-March 2020).
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| sep-17] oct-17] Nov-17 | Dec-17] san-18] Feb-18 | Mar-18] Apr-18] May-18] jun-18] Jut-18 | Aug-18] sep-18| Oct-18] Nov-18] Dec-18] san-19] Feb-19 | Mar-19 Apr-19 | May-19] sun-19 sul-19] Aug-19] Sep-19] Oct-13 | Dec-19 [san-20] Feb-20] Mar-20 [ Apr-20|

Set up and pre-implementation phase

Phase 1
Pre-implementation

Phase 1 - Southern Sector Implementation
(Wythenshawe, The Christie, Stepping Hill)

Phase 2

Pre-implementation
o

Phase 2 - Northern Sector Implementation
(Oldham/Morth Manchester, Bolton, Salford)

Post Implementation review of outcomes

DData Collection

Evaluation
Final Evaluation Report - AQUA
Final Implementation Report

Figure 2.1 GM ERAS+ High Level Programme plan

2.2.1 GM ERAS+ Project Governance

Project governance for the programme was supported by the existing Greater Manchester Health
and Social Care (GMHSC) partnership model already in place and used the General Surgery and
Acute Emergency board (Theme 3) as a means of reporting into the GMHSC. An overview of the
governance structure of the Greater Manchester ERAS+ implementation is shown in Figure 2.2

below.
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Figure 2.2 GM ERAS+ governance structure

In figure 2.2, the core implementation and evaluation partners are demonstrated in Green. The
Transformation Unit appointed project management officer (PMO) and GM ERAS+ Clinical leads
reported into Greater Manchester Health and Social care partnership (Blue pathway) through the
General Surgery and Acute Medicine implementation board (Theme 3 board). The Health
Foundation and Rubis QI support team liaised with the TU PMO and with the Haelo evaluation
teams. The dissemination process (orange) of GM ERAS+ encompassed working with a number of
regional partners including Health Innovation Manchester as local Academic Health Science
Network partner, Greater Manchester Cancer (GMCA), Macmillan in Manchester, alongside
research and health innovation partners at the University of Manchester and Manchester
Academic Health Science Centre. The national Perioperative Quality Improvement (PQIP) team

would provide advice to the project.
2.2.2 Cohort selection

A complete range of surgical services are offered by organisations across Greater Manchester, but
it was decided for ease of comparisons between sites, that major colorectal surgery which is
performed regularly and in large numbers (50-100/year) on each site undertaking the GM ERAS+
programme would be a suitable focus. The programme would be offered to all patients

undergoing major colorectal surgery at each site once site implementation had commenced. It
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was planned that this would generate at least 1000 patients undertaking the GM ERAS+ colorectal

surgical pathway during the 2-year period of implementation.

2.2.3 Ethics

Reviewing the NHS Health Research Authority decision tool, it was greed that the GM ERAS+
implementation programme did not require NHS research ethics committee approval. All sites
recorded ERAS+ as a local audit programme for the duration of the implementation and used
internal quality and safety meetings to report the progression and findings of the GM ERAS+ at a

site level.

2.3 Pre-implementation (Nov 2017 - April 2018)

Pre-implementation planning and the set-up phase of GM ERAS+ ran from November 2017 to April
2018. During this period a GM ERAS+ steering group was set-up with the introduction of monthly
GM ERAS+ operational meetings. The membership of the steering group included representation
from all partners, MRI ERAS+ experts and all site ERAS+ teams. These operational meetings
provided quality improvement and operational expertise, implementation support, data quality
monitoring and analysis and brought together the six, and then seven site ERAS delivery teams on

a regular basis.

2.3.1 Components of GM ERAS+ Implementation
Through the GM ERAS+ steering group, the core components of ERAS+ implementation were

agreed as:

1. Each site would develop an ERAS+ team. This would consist of an ERAS+ lead clinician
‘champion’, who was either an anaesthetist or surgeon, supported by a corresponding
surgical or anaesthetic consultant, an ERAS+ nurse, an allied healthcare professional lead,
a Health Foundation funded data collector and a local operational lead of directorate
manager level (Band 7) or above. It was agreed as part of the project that there would be

representation from each site team at the monthly GM ERAS+ steering group meetings.

2. Surgery School would be set-up by each site, acting as a preoperative education session
for patients and their families discussing surgery and ERAS+ principles. Surgery School was
initially envisaged as a patient and family face to face group educational event run by the

core ERAS+ implementation teams alongside additional staff members including
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physiotherapists, consultant surgeons and acute pain specialist nurses as required. Early
innovation would see one of the sites developing a virtual and video recorded offer and
another a one-to-one offer. The elements of what should be covered in Surgery School
was agreed by the GM ERAS+ steering group and this would remain however the session
was delivered. Surgery School would aim to provide information about preparing for major
surgery, introduce goal setting techniques around exercise and other lifestyle
modifications (smoking and alcohol), nutritional advice, physiotherapy led instruction in
incentive spirometer and post-op breathing exercises, what to expect after surgery, pain
management, medicines optimisation and steps of in-hospital and at home recovery.
Attendance at Surgery School before admission was agreed as a core process measure for

ERAS+ implementation, with sites aiming for 80% attendance.

ICOUGH and DREAMING perioperative care bundle: an updated perioperative care
bundle to help prevent PPCs and other complications, was agreed by the steering group
with the aim that it would be implemented within the first 24 hours of surgery. The
ICOUGH bundle [54] utilised in the original ERAS+ implementation had focussed on the
process measures of early mobilisation, use of incentive spirometer, teeth brushing twice
a day and mouth washing twice a day. ERAS+ had been bolted onto existing ERAS
pathways, which had included commencement of early diet (within 24 hours), this however
was not explicitly specified as a process measure in the original ERAS+ implementation. In
line with the DREAMing (drinking, eating and mobilising) approach initiated by Levy and
colleagues [50] and demonstrated by Loftus to be a useful as a streamlined ERAS pathway
[51] it was decided by the steering group to include commencement of diet at 24 hours as
primary process measure in GM ERAS+ alongside the ICOUGH elements (mobilisation,
incentive spirometer use, teeth brushing, use of mouth wash). It was agreed that achieving
4 of these 5 elements would make a patient's pathway compliant and the use of
prescription charts including each of the elements was supported as part of the ERAS+
implementation.

Development of digital resources to support GM and national ERAS+ implementation.
The MRI team secured innovation funding from Manchester University Foundation Trust
to design an ERAS+ website [136] with patient and family resources and an ERAS+
downloadable APP [137] that provided daily prompts and reminders of the steps of ERAS+
and a particular focus on exercise, muscle strengthening, nutrition guidance and lifestyle

modification in the days to weeks prior to surgery. This resource was co-developed with

54



previous surgical patients and their families. Video resources were also developed that
included information about the programme, ERAS+ evidence base and signposting to local

exercise and support resources in Greater Manchester.

With the components of GM ERAS+ agreed, development and training of ERAS+ site teams were
undertaken through a series of workshops led by the expert team from Manchester Royal
Infirmary. In consultation with local site surgical and anaesthetic teams, existing ERAS elements
(anaesthesia and analgesia technique, surgical technique, use of pre-operative carbohydrate
drinks) already in place for major colorectal surgery at participating sites were left unaltered and
instead there was a focus on strengthening compliance with the elements contained within GM
ERAS+. Sites were encouraged to convert the role of ERAS nurses to ERAS+ nurses and for medical
leads to be given time in their job plan to support local ERAS+ implementation. To ensure
integration and patient involvement, hospital, and cancer specialist patient participation groups
(PPG), were involved in the establishment of ERAS+ alongside the GM Cancer colorectal pathway

board which included patients affected by cancer.

During this pre-implementation planning period, an economic impact evaluation of the original
single site ERAS+ implementation at MRI, was completed by the York Health Economic Consortium
(appendix 1) suggested a net saving of £564 per patient for those undergoing ERAS+. A logic
model was developed describing how the multi-site GM ERAS+ might impact on patient outcomes,
with an aim to replicate the benefits of a 50% reduction in the development of PPC and a reduction

in LOS of at least 1 day for participating sites.

The balancing measures for ERAS+ implementation would be readmission within 30 days of
discharge and ERAS+ patient satisfaction scores, both captured by data collectors. An ERAS+
feedback form was developed to collect patient satisfaction using a 5-point Likert scale [138]
represented by facial expressions, ranging from very unsatisfied to very satisfied, and a section

created for free text comments and improvements.

2.4 Operationalisation of GM ERAS+ Implementation

Phase 1 of GM ERAS+ was launched in April 2019 and Phase 2 formally in September 2019. GM
ERAS+ monthly steering group meetings continued through to completion of the project in Jan
2020. These meetings gave the opportunity to utilise rapid cycle quality improvement techniques,

centred on providing regular feedback to project teams and stakeholders to help to develop the
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ERAS+ intervention and address any implementation problems. Hosting at different sites on a
rotational basis allowed an expanded team at each site to attend and engage in iterative QI
learning, discuss barriers and facilitators to scale up and agree improvement actions for the on-
site teams. (See Appendix 2. Summary of learning from the monthly ERAS+ steering group
meetings).

Quarterly milestone meetings led by the evaluation team were designed to promote engagement
across participating sites and for site leads to shape the intervention and adapt implementation.
Meetings followed a structured format and focussed on identifying and understanding variation
in progress across the six sites. Current progress was reviewed with successes, challenges,
innovations and learning, and desired changes going forward. Formative learning from the
milestone meetings was formally captured by the evaluation team and also reported to the local

ERAS+ teams. (See Appendix 3. Summary of learning from the ERAS+ milestone meetings).

2.5 Evaluation of GM ERAS+ Implementation

As described earlier it was planned to use mixed methods (quantitative and qualitative) evaluation
to examine the implementation of the GM ERAS+ programme. Quantitative patient outcome data
and process measures were collected by the site data collectors, alongside patient feedback and
Likert reporting. Healthcare workers involved in the implementation of GM ERAS+ participated in

qualitative evaluation interviews undertaken by the Halo/AQUA teams.
2.5.1 Quantitative evaluation

The patient level quantitative data collected by the site data collectors are summarised in
Appendix 4 (Patient level quantitative data collected by the site data collectors for the GM
ERAS+ programme) and included pre-operative, intra-operative and post-operative components
including in-hospital follow-up on days 1, 7 and 15, and long-term survival follow-up to 1 year,
where this was possible. The ARSICAT (Assess Respiratory Risk in Surgical Patients in Catalonia
(ARISCAT) Group Investigators developed a prediction tool for the development of PPCs and
identified seven measures (baseline Sa02, age >80, presence of pre-op anaemia, urgency of
surgery, location of surgery, duration of surgery), which helped determine patients as being at low,
intermediate and high risk of developing PPCs [52]. This data was collected as part of the GM

ERAS+ dataset and allowed the generation of ARSICAT scores for patients.
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For determination of PPCs, the same methodology as in the original ERAS+ implementation was
used and defined a PPC as either: clinician decision to commence antibiotics for suspected
pulmonary infection; a requirement for escalation in respiratory support; CXRs demonstrating
pathological changes (documented by the data collectors in discussion with the treating site
medical teams). PPCs diagnosis were reviewed for quality assurance by the site ERAS+ clinical lead

and also as part of the monthly GM ERAS+ meetings.

Length of stay median values over different time periods after ERAS+ implementation were
compared using appropriate parametric (Student's T test with log transformation) and non-
parametric (Mann-Whitney U) tests after tests for normality (Kolmogorov-Smirnov and skewness
review). Incidence of post-operative pulmonary complications (PPCs) were compared over the
different time periods using the Pearson’s Chi-squared and Fisher exact tests. All statistics were
performed using IBM SPSS Statistics version 25 [Armonk, NY, USA] and R version 3.1 [R Foundation

for Statistical Computing, Vienna, Austrial.

Process data measures agreed by the steering group were attendance at surgery school prior to
surgery and compliance with the ICOUGH/Dreaming components of in-patient ERAS+ bundle. This
information was collected by the site data collectors and used to generate local weekly ERAS+
compliance charts alongside the determination of monthly PPC, LOS and 30-day readmission data
as balancing measures. This information was in turn used to generate local and GM ERAS+
dashboards, with quality improvement team facilitated statistical process control (SPC) run charts.
Final balancing measure was the patient satisfaction score and the steering group agreed that a
measure of success would be that 80% of patients gave a satisfaction score of great than 4 using
the Likert scoring system as previously described. The steering group reviewed the dashboard on
a monthly basis, issues were identified and investigated by the improvement analyst and local
teams for triggers of Special Cause Variation (SCV); indicators of statistically significant change
within the data. The 5 rules of SCV [139], were used to identify improvement and highlight where
data points were outside of the normal variation expected in a system. For site-level dashboards,
data was displayed on run charts using either weekly data for process measures or monthly data
for outcome measures. Regularly monitoring process measures allowed each site to identify

change within their systems and processes as they worked through the project.

The Haelo/AQUA team provided ad hoc advice and guidance for data interpretation and facilitated

regular ‘data meetings' to further support the data collection team and improve the data collection
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process. The latter provided a valuable insight into the methodology of the data collectors and
helped to standardise approaches and address inconsistencies in data collection. These co-
operative and instructive efforts were possible due to the regular review of data at key milestone

meetings.

Delays in data collection recruitment staff meant that plans to collect a period of pre-
implementation data as baseline information was not possible. As such to understand the impact
of ERAS+ implementation using a before and after approach, a historical dataset was required
from sites. The surgical procedural codes for patients undergoing GM ERAS+ implementation
(Appendix 5. GM ERAS+ colorectal surgical codes), were identified. Local hospital sites business
teams were asked to provide LOS and readmission data for historical colorectal surgery patients
prior to the implementation of ERAS+ using these same surgical codes. To further understand the
impact of ERAS+ implementation in colorectal patients in the GM ERAS+ sites, control cohorts were
developed using 2 non-ERAS+ colorectal hospital surgical sites in GM, Tameside and Wigan
General. Using Secondary Use Hospital SUS data [140] (which the AQUA team had access to), the
same surgical procedural codes were used to generate LOS data for Tameside and Wigan General

for the period Jan 2016 to July 2019.

To understand how representative the data collected by the ERAS+ data collectors was of all
patients having surgery during the ERAS+ implementation, it was deemed helpful to try and
determine a total case denominator. Colorectal cancer patients have data collected and sentto a
national bowel outcomes audit tool, NBOCA [141]. This data is then released after 2 years curation
for local sites to analyse and improve practice. It was decided to examine the national bowel
cancer surgery dataset covering the period of implementation and compare with the numbers of
cancer patients collected in the ERAS+ dataset for applicable sites, to generate a plausible

denominator.

Finally, to understand any relationship between the process measures of Surgery School and the
ICOUGH-Dreaming respiratory bundle and LOS, it was planned that a factorial design analysis
[142] would be used as part of the quantitative analysis. Factorial analysis uses combinations of
process measures that patients receive and examines their relationship to patient level outcome

of interest [142, 143].
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2.5.2 Qualitative Evaluation

The National Centre for Social Research recommends one-to-one interviews for generating in
depth personal accounts and understanding complex contexts, processes, motivations and
decisions [144]. For this reason, one-to-one interviews were used as the primary method of
qualitative data collection for GM ERAS+. The qualitative interviews were undertaken by members
of Haelo evaluation team with Dr John Moore supporting the interpretation and generation of

relevant themes and sub-themes, alongside providing reflection on the clinical implications.

A semi-structured design for the interviews was adopted; being partially pre-planned and
replicable, but flexible enough for spontaneous questions to be asked. There were 2 main time
points when qualitative interviews were undertaken by the evaluation team, the first was during
the initial 6 months of implementation in 2018 and the second more broader analysis between
August and December 2019. The initial interviews aimed to understand the barriers to initial ERAS+
implementation. The second series of qualitative interviews undertaken with staff between August
and December 2019 aimed to more fully explore the question: ‘What were the barriers and

facilitators to implementation of ERAS+ across NHS Trusts?'.
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2.6 My role in GM ERAS+

| am the medical lead for the ERAS+ surgery programme and led the design and development of

the original ERAS+ programme at Manchester Royal Infirmary between 2013 and 2016. | was

appointed as NHS Innovation fellow in 2016 by NHS England for the development of surgery

innovation. In this role | led the design and implementation of the GM ERAS+ programme

supported by Health Foundation funding.

In the GM ERAS+ programme

| personally led the design and writing of the Health Foundation application and led the
ERAS+ team in the interview processes undertaken as part of the successful application.
During implementation of GM ERAS+ | chaired the monthly implementation steering group
and worked with the Project Management Officer as the senior operational medical lead
for the programme.

| led site visits and supported site on-boarding with ERAS+.

| acted as the senior medical ERAS+ expert supporting site implementation.

| co-led the quarterly milestone meetings with the evaluation team.

| was the clinical chair of the data group which reviewed and supported both the data
generated by the site data collectors and its analysis.

| presented at quarterly report meetings on GM ERAS+ with the Health Foundation.

| met with the national PQIP team for quarterly overview and support of the project.

| achieved innovation funding for ERAS+ App and ERAS+ website resources and then led

the design and development of these resources with the digital developer.

For the evaluation and as part of my MD.

| helped develop the figures in the quantitative results which were produced in
collaboration with Simon Wickham, part of the Haleo/Aqua quality improvement team.

The qualitative interviews were undertaken by members of Haelo evaluation team and |
personally supported the interpretation and generation of relevant themes and sub-

themes, alongside providing reflection on the clinical implications.
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CHAPTER THREE

Quantitative Results
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3.1 Quantitative Results

GM ERAS+ implementation began in April 2018 and ran until December 2019. In this chapter data
is presented for the colorectal surgical cohort who took part in GM ERAS+. Seven NHS acute
hospital sites took part in the Greater Manchester ERAS+ colorectal surgery implementation
programme and they were Bolton, The Christie, North Manchester, Oldham, Salford, Stepping Hill,
Wythenshawe (part of Manchester University Hospitals NHS Trust). The implementation
programme was planned to offer ERAS+ to all patients undergoing major colorectal surgery at

each site.

Demographic information will be presented for this population alongside ERAS+ process
measures, length of stay (LOS) hospital data across sites and patient satisfaction measurements.
There is then an expanded analysis of ERAS+ implementation at sites A and E, where the most
consistent data collection took place. For the purpose of analysis hospitals are labelled as A, B, C,
D, E and F. For the purpose of process measures site F is a composite of 2 hospital sites with a

shared data collector and ERAS+ nurse.

As described in the methodology section, the colorectal surgical ERAS+ implementation had been
planned to have 2 implementation phases with 3 hospitals sites in Phase 1 and 4 in Phase 2. Phase
0 was due to provide an opportunity for pre-implementation baseline data collection. To support
a pseudo cluster analysis for ERAS+ implementation, Phase 1 sites were planned to commence
implementation for 3 months followed by Phase 2 sites implementation 3 months later. Two of
the Phase 1 hospitals went live with implementation and data collection from April 2018 as
planned, however the 3™ site, although beginning ERAS+ implementation at the same time didn’t
have data collection in place till August 2018, through difficulty with data collection recruitment.
The phase 2 hospitals were able to recruit data collectors more quickly and also requested to begin
implementation sooner than September. With the delay in Phase 1 starting and the readiness of
the teams to commence ERAS + implementation in the Phase 2 sites, a stringent phased approach

wasn't possible and the opportunity to undertake a pseudo cluster analysis wasn't achieved.

The timing of hospital site implementation and data collection are shown in Table 3.1 below and

stages of on-boarding are described numerically.
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Stage Site Implementation begins
1 Site D 23/04/2018
2 SitesAand E 30/04/2018
3 Site C 16/07/2018
4 Site B 01/08/2018
5 Site F 22/09/2018

Table 3.1 Hospital site on-boarding

Overall, all 7 sites implemented ERAS+ and data was collected on 1472 colorectal surgical patients
who took part in the scale up of GM ERAS+ between April 2018 and December 2019. Table 3.2

provides a breakdown of colorectal patients from each site.

Site Total patients
Site A 246

Site B 352

Site C 182

Site D 180

Site E 235

Site F (two hospitals) 277

Total 1472

Table 3.2 Number of ERAS+ colorectal patients from each participating site

At site B, patients underwent more extensive colorectal resections than those at other sites
because of the nature of their disease and the services provided at this site. The breakdown of

colorectal surgical types from site B is shown in Table 3.2.

63



Total patients
Major colorectal resection 177
Cytoreductive surgery and HIPEC 157
Total Pelvic clearance 18
Total 352

Table 3.3 Breakdown of colorectal procedure types at site B. (HIPEC -

Hyperthermic intraperitoneal chemotherapy).

With these differences in colorectal surgical procedures, length of stay data will be considered
separately for site B in comparison to the other sites (A, C, D, E and F). Data collection was absent
from sites C, D for periods during mid implementation and likely explains why there are less
patients from these sites. Site F is a composite of 2 hospital sites, and again data collection at these

sites was delayed through issues with data collector recruitment.

The baseline characteristics of the patient cohorts are shown in table 3.3. The majority of patients
were undergoing major colorectal surgery for cancer with on average 75.2% of procedures
performed for cancer across hospital sites A, C, D, E and F. At Hospital site B almost all procedures
were for cancer. The average age of patients at sites A, B, C, D, E and F was 64 (14.6), they were
predominantly male, ASA 1-2 and the majority were having laparoscopic surgery. At site B the

majority were having open cancer procedures and were ASA 3,

Hospital A, C, D, E, F Hospital B

(n=1120) (n=352)
Age;y 64 (14.6) 62 (12.3)
Sex; male 622 (55.6%) 201(57.1%)
ASA 1-2 722 (64.4%) 160 (45.4%)
ASA 34 398 (35.5%) 192 (54.5%)
Cancer Operation 842 (75.2%) 343 (97.4%)
Laparoscopic Procedure | 728 (65.0%) 35(9.9%)

Table 3.4 Baseline characteristics of GM ERAS+ patients included in hospitals A-F during the study

period April 2018-December 2019. Values are mean (SD), number (proportion).
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To understand how representative the data during ERAS+ implementation was of patient
population undergoing surgery in the sites, an examination was made of the NBOCA national
bowel cancer surgery dataset [141] numerator for sites A, C, D, E, F for the time period of
implementation and comparison made with the number of cancer cases collected by the ERAS+
data collectors. Not all Site B patients are collected or easily discernible in the NBOCA database
and so this site was not able to be analysed. As there wasn't a data collector consistently in place
for sites C, D and F throughout the implementation period, there is an estimate of total cancer

patients from NBOCA based upon the months of data collection.

Site Site cancer patients Estimated site Denominator
from ERAS+ dataset cancer patients Percentage of
from NBOCA data NBOCA cancer
(averaged based on | patients
months of data captured in
collection) ERAS+
programme
Site A 187 201 93.0%
Site C 135 158 85.4%
Site D 136 151 90.0%
Site E 175 192 91.1%
Site F (two hospitals) 208 244 85.2%

Table 3.5 Denominator - percentage of potential patients captured in ERAS+ programme

For sites A, C, D, E, F where dominator data could be calculated from the NBOCA dataset, between
85-93% of cancer patients having major colorectal resections appear to have their data captured
in the ERAS+ dataset. This suggest that the ERAS+ programme captured the significant majority of

potential patients at these sites and makes the outcomes representative of practice for these sites.
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3.2 Quantitative - process measures

To measure the success of implementation and scale up of ERAS+ across the sites, two main
process measures were established; the extent to which sites had implemented Surgery School
and the degree of compliance with the ICOUGH and Dreaming perioperative care bundle. To
support interpretation of the process measures the x axis of each chart has been labelled with a

number to indicate the time when sites began submitting data as represented in Table 3.1.

The first process measure was the proportion of patients who attended Surgery School before
their surgical admission date. It was agreed that the measure of success for this process measure
would be 80%. The second process measure was compliance with the ICOUGH and DREAMing
perioperative care bundle, and it was agreed that measure of process success would be 80% or
greater compliance; defined as achieving four out of five components. The individual components
were mobilisation within the first 24 hours post-surgery, starting an oral diet in first 24 hours post-
surgery, use of incentive spirometry within first 24 hours post-surgery, teeth brushing twice a day

and use of oral mouth wash twice a day.

3.2.1 Surgery school process measure

Figure 3.1 shows the aggregate data from all sites for the percentage of patients attending surgical
school prior to surgery. At the beginning of implementation on average 17% of patients received
surgery school prior to their surgery. The proportion steadily increases as implementation scale
up progressed with on average 73% of patients receiving surgery school across all sites through

2019 (see Fig 3.1).
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Figure 3.1 Percentage of patients attending Surgery School prior to admission (aggregate data)

site A . - Site B

B e I I WL e
I \ i | '

\ \V \ | g o

\' ‘I‘ | 1/
i 1l

|

i z3
3

H
H

admission
admission

P
mazien

Site D Site E . — Site F

- I GRSt AT Pt peress) o o
TR ‘ = TRV SATY
i i \/

ol , EEE \ f\'z\
A S B ATRANY.
oo | h fy V)] A5

admission
admission

woom

Fortnight of admission baginning

Fortignt of admission boginning

Figure 3.2 Percentage of patients attending Surgery School prior to admission (site data)

Overall, this falls below the target of 80% of patients receiving surgery school across the GM ERAS+
sites. On reviewing site specific data, (figure 3.2) four of the sites (A, B, C and E) achieved excellent
rates of patient surgery school attendance with almost all patients receiving this intervention
during later implementation. Contextual factors identified at sites D and F as inhibiting patient
surgery school attendance were local staff resistance to surgery school (site D) and lack of support

infrastructure including administration of surgery school at site F.
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3.2.2 ICOUGH-DREAMIng perioperative care process measure

Following initial implementation of the bundle, compliance stood at 12% of patients achieving at

least 4 of 5 elements within the bundle. This improved to 42% by the completion of the programme

(Figure 3.3).
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Fig 3.3 Percentage of patients who received 80% of perioperative bundle (aggregate data)
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Fig 3.4 Percentage of patients who received 80% of perioperative bundle (site data)

Reviewing the site data (Figure 3.4), it is noted that site E performed well throughout ERAS+

implementation achieving excellence compliance with the perioperative bundle. Sites D and F
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improved throughout implementation with rates of 60-70% bundle compliance towards the latter
part of the programme. Site A had 50% median compliance throughout, and the performance of
site C deteriorated during the programme. Site B had poor overall compliance for all elements.
The achievement of 80% compliance with ICOUGH and DREAMING perioperative care process
measures proved difficult for the majority of sites to achieve and to understand this better the five

components of the perioperative bundle are examined individually next.

3.2.2.1 Teeth Brushing

Teeth brushing and mouth wash use are 2 of the elements of the respiratory bundle that are
aimed at reducing the oral bacterial load which is involved in the pathogenesis of respiratory
complications after major surgery. The baseline proportion of patients brushing their teeth twice
within 24 hours of surgery was 46% (Fig 3.5). Compliance improved as the project scaled up; the
mean increased to 68% in summer 2018 and stabilised until March 2019 when rates fell until some

improvement in September 2019.
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Figure 3.5 Percentage of patient compliant with teeth brushing (aggregate data)
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Figure 3.6 Percentage of patients compliant with teeth brushing (site data)

Site level analysis (Figure 3.6) shows that the decrease in overall GM compliance with teeth
brushing was largely limited to Site B and Site C, which on closer discussions with these sites was
related to change in ERAS+ nurse personnel. There was a small recovery in the latter part of 2019
and by the end of the project 54% of patients were compliant. Site A had intermittentimprovement

whereas sites D and F improved through the programme.
3.2.2.2 Mouth Wash use

The percentage of patients using mouthwash within 24 hours of surgery was on average only 31%
throughout the duration of the project (Figure 3.7). The range between the upper and lower

control limits decreased as the patient cohort grew with new sites adopting measures.
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Figure 3.7 Percentage of patients receiving mouthwash at least twice a day post-surgery
(aggregate data)

Only Site E (Figure 3.8) had any success with the implementation of this measure. Given the poor
compliance for this measure across sites, the impact of excluding it from the measure of success
was examined. The proportion of patients who received 3 in 4 of the iCOUGH-Dreaming measures

(excluding mouthwash) was 60%.

e SinA " - Site B

é .
1
£
i

wash twice.
atients complant with using mouth

age patients complant with using mouth
wash twice.

P
s

.
=
—
L

Percentage patients compllant with using mauth

i
P

Figure 3.8 Percentage of patients receiving mouthwash at least twice a day post-surgery (site data)
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3.2.2.3 Oral diet
At the outset a mean of 6% of patients were started on an oral diet within 24 hours after surgery.
Following the addition of Site A and Site E, this increased to 69%, but decreased to 49% when the

project was scaled up to all sites (Figure 3.9).
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Figure 3.9 Percentage of patients starting an oral diet within 24 hours post-surgery (aggregate

data)

Site B (Figure 3.10) particularly performed poorly with regards to commencement of diet within 24
hours. This is likely because of the different colorectal surgical patient group at Site B undertaking
more complex surgery compared to the other sites. If Site B is excluded 79% of patients have

commenced oral diet within 24 hours of surgery across GM by the completion of implementation.

fant with starting an oral

Figure 3.10 Percentage of patients starting an oral diet within 24 hours post-surgery (site date)
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3.2.2.4 Mobilisation

The baseline for the proportion of patients mobilised within the first 24 hours after surgery was
58%. There was a shift in the data up to 72% just before the addition of data from the final site

(sept 2018) and a narrowing of confidence limits as more patient data was available (Figure 3.11).
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Figure 3.11 Percentage of patients mobilising within 24 hours post-surgery (aggregate data)
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Figure 3.12 Percentage of patients mobilising within 24 hours post-surgery (site data)

By the completion of the implementation programme all sites (Figure 3.12) were performing well
with regards to the standard of mobilising patients within 24 hours of surgery. Sites A, C, D, E and
F had achieved compliance greater than 90% and site B with its more complex colorectal surgical

population was achieving mobilisation rates of almost 67% from May 2019.
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3.2.2.5 Incentive Spirometer

At the outset of the project there was an average 25% of patients using an incentive spirometer

within 24 hours after surgery (Figure 3.13). By the end of implementation 68% of patients were

using an incentive spirometer in the post-op period.
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On reviewing ICOUGH and DREAMing perioperative care process measures, sites A, C, D, Eand F,
performed well with regards to mobilising, oral diet and the use of incentive spirometer in the first
24 hours after surgery. The threshold of 80% compliance for mobilisation and commencement of
oral diet (DREAMING components) was achieved on these sites. Site B whose patients were
generally undergoing more major colorectal population did demonstrate an improvement in
mobilisation with 67% mobilising on day 1 after major surgery. Oral healthcare in the form of use
of mouthwash by patients, was particularly difficult to implement across most sites and this will
be examined further in the qualitative section of the results. The next section explores the impact

of GM ERAS+ implementation on length of stay metrics.

3.3 Quantitative - outcomes

From the logic model, the pre-selected outcome measures from GM ERAS+ implementation for
LOS was to reduce the average LOS by 1 day and PPC by 50% for colorectal patients by the end of
GM ERAS+ implementation period.

3.3.1 Length of Stay

Historical LOS data for colorectal surgery was generated by sites A, C, D, E and F for the period Jan
2016 to Jan 2018. From aggregated data, at baseline the mean LOS was 12.1 days. By the
completion of implementation in Nov 2019, there was an aggregate LOS reduction of over 3 days
for these sites, with an average LOS of 8.8 days (Figure 3.15). Data for the final period had less
variation which indicates a reliable system with lower LOS. There was LOS reduction for these 6

sites participating in GM ERAS+.
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Figure 3.15 Length of stay for sites A, C, D, E and F (aggregate data) 2016-2019

Historical LOS data for colorectal surgery was not able to be generated for site B. For the period
that data was collected for this site (Sept 2018 to Nov 2019) there was no improvement in overall
hospital LOS following implementation of GM ERAS+ when the colorectal surgical group (major
colorectal, pelvic clearance and cytoreductive surgery and HIPEC surgery) was considered as

whole.

However, on more individual analysis, of major colorectal surgery patients (n=172) without pelvic
clearance or HIPEC surgery, there was an improvement in mean LOS from 11 days at the beginning
of ERAS+ site B implementation in August 2018 to 9.5 days LOS at the completion of the
implementation programme in December 2019. The improvement in GM ERAS+ process measures
at site B of early mobilisation, use of surgery school, incentive spirometer during the ERAS+

implementation may well have contributed to this improvement in LOS for this sub-group.
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LOS data was generated for 2 non-ERAS+ hospital surgical sites in Greater Manchester, sites G and

H, delivering similar colorectal surgery to that in the GM ERAS+ sites. This allowed comparison
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Both non-ERAS+ hospital sites G (Figure 3.17) and H (Figure 3.18) demonstrated no change in LOS
during the GM ERAS+ implementation time period (2018-2019). This supports the suggestion that
there were no external factors contributing to the improvement seen in hospitals A, C, D, Eand F

out with the GM ERAS+ implementation.

3.4 Interaction between process measures and outcomes (LOS) across all sites

To understand any relationship between the process measures of Surgery School and the
ICOUGH-Dreaming respiratory bundle and LOS, a factorial design analysis [136] was performed
on LOS against the combinations of process measures each patient received. Figure 3.19 shows
the combinations of process measures received along the top and left side of the display. At the
intersection of each combination is the average LOS in days for all patients across all sites that
received those interventions. The cells highlighted in LIGHTEST green are where LOS is in the
lowest 20% of the combinations (LOS 14.2 days).

Surgery School
YES NO
Diet Diet
YES NO YES NO
Mobilisation Mobilisation Mobilisation Mobilisation
YES NO YES NO YES NO YES NO

NO
Incentive Spirometer
NO
Mouthwash

YES
Mouthwash

Teeth Brushing

NO
Mouthwash

YES
Incentive Spirometer

YES
Mouthwash

Quintile 1 (lowest LOS)
Quintile 2

Quintile 3

Quintile 4

- Quintile 5 (Highest LOS)

Figure 3.18 Effectiveness of different combinations of process measures on Length of Stay
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Most of the lower average LOS values were for patients who were mobilised and started an oral
diet within the first 24 hours after surgery and conversely the higher LOS was associated with
patients who didn't receive these interventions. These appear to be the interventions most
strongly associated with improved LOS. While other interventions seem to have less impact on
reducing LOS individually, a combination of all processes demonstrates one of the lowest average
lengths of stay at 7.9 days (bottom left box of the visualisation). The analysis indicates that the less
ERAS+ interventions that a patient achieves, the longer they are likely to remain in hospital
following surgery, particularly if they don't start an oral diet or mobilise in the first 24 hours post

operation.

3.5 LOS and Post-operative Pulmonary Complications (PPCs) in site A and E

Through issues with recruitment and retention of data collection personnel, only 2 hospitals A and
E, had reliable data collection team in place for the duration of the GM ERAS+ implementation.
These sites were used for more detailed evaluation of the impact of GM ERAS+ on PPC

development.

Between them, these 2 hospitals A (n = 246) and E (n = 235) provided 32.7% (481/1472) of major
colorectal resection patients of the total ERAS+ colorectal programme. Baseline characteristics for
these 2 hospitals are detailed in Table 3.6 and show that the majority of patients (74-76%) were
undergoing major cancer resection surgery, with an average age of 64 and were predominantly
male. The risk of PPC for these cohorts was reasonably high on ARSICAT, with more than 30%
scoring at least intermediate risk of PPC. ASA breakdown shows that the majority of patients were

ASA 1-2 and had their procedure performed laparoscopically rather than open.

Hospital A Hospital E

(n = 246) (n=235)
Age;y 63 (16.7) 65(13.2)
Sex; male 143(58.1%) 123(52.3%)
ASA 1-2 166 (67.4%) 167 (71%)
ASA 34 80 (32.5%) 68 (29%)
Cancer Operation 187 (76.0%) 175 (74.4%)
Laparoscopic Procedure | 183(66.2%) 142(60.4%)
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ARISCAT score
Low
Intermediate

High

164(66.7%)
67 (27.2%)
15 (6.1%)

165 (70.2%)
58 (24.7%)
12 (5.1%)

Table 3.6 Baseline characteristics of patients included in hospitals A and E during the study period

May 2018-December 2019. Values are number (proportion), mean (SD) or median (IQR [range]).

The outcomes for patients in hospitals A and E is described in table 3.7. The implementation period

is for convenience divided into 3 different time periods (initial implementation May-Dec 2018, then

Jan to June 2019 and then July to Dec 2019) to support analysis.

May-December 2018

January-june 2019

July-December 2019

HOSPITAL A (n=246)

92

76

78

Hospital length of stay

8(6-11[3-53])

6(4-9[1-132])

6(4-9[2-36])

90-day mortality 0% 0% 0%

1 year mortality 3.3% 1.3% 1.3%
Postoperative 11.9% 7.9% 6.4%
pulmonary complications

HOSPITAL E (n=235) 74 77 84

Hospital length of stay

9(6-13[3-33])

7(5-12[3-28])

6(4-9[3-29])

pulmonary complications

90-day mortality 0% 0% 0%
1 year mortality 5.4% 1.3% 1.2%
Postoperative 12.1% 6.5% 5.9%

Table 3.7 Outcomes reported for patients undergoing elective colorectal surgery during three

different stages of the ERAS+ implementation for patients in hospitals A and E. Values are number

(proportion), mean (SD) or median (IQR [range]).
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For hospital A cohort, there was a hospital LOS reduction post ERAS+ implementation from
baseline (median 8 days) to a median LOS of 6 days for the period Jan-June 2019, and this is

maintained through the completion of the GM ERAS+ project through to the end of 2019.
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Figure 3.19 Hospital A cohort LOS

Comparing LOS May -Dec 18 (8,3-53) (median, range) to Jan-Jun 19, (6,1-131) (median, range)
p=.012 (Mann-Whitney U test). Comparing LOS May -Dec 18 (8,3-53) (median, range) to Jul-Dec
19 (6,2-36) (median, range), p=<.005 (Mann-Whitney U test). There is a significant reduction in

LOS compared to baseline during ERAS+ implementation.

There is sequential reduction in PPC from 11.9% at baseline (May -Dec 18) to 7.9% and then 6.4%
by the end of the implementation period Jul-Dec 19). This represents a 46.2% reduction in PPC
compared to baseline. No significant association of time periods post ERAS+ and proportion of
PPCs in Hospital A was found when comparing either 3-month intervals or 6-month intervals.

(Pearson Chi-squared test or Fisher' s exact test).

There was an apparent improvement in mortality at 1 year compared to the baseline period, with

mortality reduced from 3.3% to 1.3%. No statistical analysis was undertaken for this.
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For hospital E, there is a similar LOS reduction from a median baseline of 9 days to 7 midway
through the project and a further reduction to 6 days in the final period of the ERAS+

implementation.
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Figure 3.20 Hospital E cohort LOS

Comparing LOS May -Dec 18 (9,3-33) (median, range) to Jan-Jun 19, (7,3-28) (median, range) p=
.043 (Student's T test, log transformation). Comparing LOS May -Dec 18 (9,3-33) (median, range)
to Jul-Dec 19 (6,3-29) (median, range), p=<.0005 (Student’s T test, log transformation), there is a

significant reduction in LOS.

The PPC rate drops from 12.1% (baseline - first few months of implementation) to 5.9% (latter
period of implementation), a reduction of 51.2%, with a similar improvement in 1 year survival as
seen in hospital A. No significant association of time periods post ERAS+ and proportion of PPCs

in Hospital E when comparing either 3-month intervals or 6-month intervals. (Pearson Chi-squared

test or Fisher' s exact test).

There was also an apparent improvement in mortality at 1 year in Hospital E compared to the
baseline period, with mortality reduced from 5.4% to 1.2%. No statistical analysis was undertaken

for this.
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Historical average LOS are demonstrated in Figures 3.20 (Site A) and Figure 3.21 (Site E) and
confirm a reduction in LOS following implementation of ERAS+ at both sites, compared to historical

LOS.
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Figure 3.21 Average Length of stay following surgery over time for hospital A following

implementation of ERAS+ from 2018 (phase 1) compared to historical length of stay data.
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Figure 3.22 Average Length of stay following surgery over time for hospital E following

implementation of ERAS+ from 2018 (phase 1) compared to historical length of stay data.

Hospital A achieved very good compliance in surgery school attendance, mobilization, nutrition
and good use of incentive spirometer. However, less than 50% compliance with tooth brushing
and mouthwash compliance, and so overall ICOUGH compliance (all elements) was less than the
desired 80% for Hospital A (see figure 3.22). Hospital E (figure 3.23) had excellent compliance with

all elements of ICOUGH and surgery school attendance as the project developed. However, both

83



hospitals saw significant benefit from ERAS+ implementation even without complete compliance

to the ERAS+ bundle.
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Figure 3.24 ICOUGH-Dreaming compliance for Site E

3.5.1 Factorial analysis of Hospitals A and E

Factorial design methodology was used to compare combinations of process measures against
LOS for Hospitals A (Figure 3.24) and E (Figure 3.25). The figures below show the combinations of

process measures received along the top and left side of the display. At the intersection of each

combination is the average LOS in days for all patients across each site that received those
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interventions. The cells highlighted in green are where LOS is in the lowest 20% of the

combinations while those in red show those LOS in the highest 20%.
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Figure 3.26 Effectiveness of different combinations of process measures on length of stay (Site E)

Generally, a lower average LOS occurred where patients (i) were mobilised within 24 hours post-
surgery, (i) started an oral diet within 24 hours after surgery and (iii) attended Surgery School

before admission.
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3.6 Balancing measures

3.6.1 Readmissions

Data is presented for all sites only as results were the same when the site without baseline data
(Site B) was excluded. Readmissions were a balancing measure designed to ensure that the project
didn't have an adverse effect where patients discharged sooner are more likely to be readmitted.
The baseline readmission rate was 13% and there is no evidence of a shift in the data once the
project started. There are two triggers for Special Cause Variation; an astronomical point in April
2018 and a downward trend running August to December 2018 (Figure 3.25). The results indicate

there was no adverse impact on readmission rates for patients receiving the ERAS+ intervention.
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Figure 3.27 Percentage of patients readmitted within 30 days of discharge (aggregate data)

3.6.2 Patient Satisfaction

The scoring methodology for patient satisfaction were based on giving ERAS+ patients a choice of
5 options from the Likert scale; 1 being lowest/completely unsatisfied and 5 being
highest/completely satisfied. The measure of success was for 80% of patients to score at 4 or

above.
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Patient satisfaction (Average score): At baseline patient satisfaction was 4.5; there was wide
variation in patient satisfaction data as a result of the small number of patients responding (Figure
3.26). Variation reduced as more patient data became available. There was an increase shift in July
2019 to 4.7 which is an improvement in satisfaction. The balancing measure to maintain patient
Patients on average feel positive about the care they received under pathways included in the

ERAS+ programme.
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Figure 3.28 Percentage of patients with score >4 for satisfaction (aggregate data)

At baseline 96% of patients scored satisfaction of 4 or more and this didn't change throughout the
project; with no triggers of Special Cause Variation. As a balancing measure, the aim was for
patient satisfaction not to deteriorate as the ERAS+ project scaled up. Patient satisfaction data was
collected to make sure that improvements to the pathway didn't result in a negative patient
experience. The data shows that patient experience remains consistent throughout the project,
indicating that the improvements made by the implementation team have not had an adverse
effect on patient experience of their surgical pathway. Further patient analysis of experience with

ERAS+ is undertaken in Chapter 4 - qualitative results section.
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3.7 Use of digital resources

As part of the preoperative patient questions undertaken by the ERAS+ data team, we asked
patients about their use of ERAS+ digital resources that had been developed as part of the
programme. For hospitals A and E, on average 65% of patients reported that they had viewed on-
line ERAS+ resources before their surgery and 20% had downloaded the APP onto their

smartphone.
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CHAPTER FOUR

Qualitative Results
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In this chapter there is exploration of barriers and facilitators to the implementation of ERAS+ from

a staff and patient perspective using qualitative methodology,

4.1 Exploring staff perspectives about the scale-up of ERAS+ over time

The interview schedule for GM ERAS+ was based on the Institute for Health Innovation (IHI)
‘Readiness for Scale Up Assessment Tool’ [145] and learning from Normalisation Process Theory
[146]. The Readiness for Scale Up Assessment Tool was developed by the IHI to help health system
leaders and staff assess their hospital's capability in three key areas: 1) Phase of Scale Up, 2)
Adoption Mechanisms and 3) Support Systems. The evaluation team employed the tool as a guide
for the interview schedule to ensure that questions fully explored perceived areas of strength and
weakness of ERAS+ and assessed progress towards improvement goals. Normalisation Process
Theory (NPT) is a theory of healthcare implementation which offers a structure for understanding
practices that enable or constrain the integration of an intervention into routine care. The theory
identifies four determinants of embedding complex interventions in practice: coherence,
engagement, collective action and reflexive monitoring. These concepts were used to inform the
structure of the interview schedule. The evaluation team piloted the interview schedule and added
questions for the interim evaluation. In the final interview schedule the evaluation team added
questions to explore how effective data collection was, use of data collection guidelines, use of

PQIP and learning from group data reviews.

The evaluations team'’s formative approach meant the interview schedule evolved in response to
learning from the interviews, the steering groups and the milestone meetings. The broad topic

areas for the initial schedule and for the final evaluation interviews are outlined in Table 4.1.

Initial Interview schedule topic areas Final interview schedule topic areas
e ERAS+role e ERAS+role
¢ Understanding of ERAS+ e Engagement with ERAS+
e Engagement with ERAS+ e Data collection
e Scale up so far and readiness for e Scaling of ERAS+
further scaling e Reviewing ERAS+
e Reviewing ERAS+

Table 4.1 Topic areas covered by the interview schedule for initial and final review
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4.2 Exploring staff perspectives about early implementation of ERAS+

The qualitative interview data from the first round of staff interviews identified the following four

broad themes:

1. Limited time available for implementation

2. Awareness of the intervention

3. Culture shift

4. Development of the Data Collector Role.

Table 4.2 summarises these themes in the context of NPT.

The evaluation team conducted a survey which showed wide variation in the remit of the Data
Collector role at the different sites; some data collectors were involved in the organisation of
Surgery School, staff education of ERAS+, promotional activities as well as data collection and input
for ERAS+ and other projects. The initial implementation qualitative findings also suggested that
the data collector and ERAS+ Nurse roles were seen as fundamental to evidence the effectiveness
of the programme, as well as contributing to programme implementation, promotion and

engagement of hospital staff with ERAS+.
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Normalisation Process

Theory Construct

Main Descriptive

Theme/subthemes

Definition

Coherence
Understanding and

awareness of ERAS+

Awareness of the intervention

(staff)

Awareness of the intervention

(patients)

Staff awareness of the ERAS+

programme  and ERAS+
patients
Patient awareness of the

ERAS+ programme and their
surgical pathway (including

surgery school)

Cognitive Participation:
Engagement with ERAS + and
associated

its data, and

barriers

Time availability

Staff availability

Patient availability

Culture shift

Time availibity to implement
the ERAS+ in relation to
targets and funding
Availability of different staff
members to be involved in
ERAS+

Patient ability to attend ERAS+
related appointments/surgery
school

Existing ways of thinking and
working and degree to which

these are changing

Collective actions:
Promotional activities
undertaken to normalise and

increase awareness of ERAS+

Promotional activities

Local site meetings
Steering group meetings
Milestone meetings

ERAS+ learning events

Reflective monitoring:
Reviewing and developing

ERAS+ elements

Development of the data

collector role

How roles have changed over

time

Table 4.2 Results of the qualitative findings from staff interview during initial implementation of

ERAS+ mapped against Normalisation Process Theory
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4.3 Steering group and milestone meetings to support the dispersal of early qualitative

evaluation

The monthly ERAS+ steering groups were identified as an important forum to share learning and
support the dispersal of information from the initial qualitative interviews. Barriers and facilitators
to scale up were discussed and attendees were able to take away improvement actions to their
on-site teams. A variety of problems, successes and solutions were reported and proposed by
various stakeholders from all seven participating Trusts over the implementation of ERAS+. The
evaluation team captured key learning from the meetings (See Appendix 1. Summary of

learning from the monthly ERAS+ steering group meetings).

Another important opportunity for understanding and reflection of the qualitative and
quantitative data were the quarterly milestone meetings. These took place in September 2018,
December 2018, April 2019, October 2019 and December 2019. These meetings provided a deeper
dive into the data and the barriers and facilitators that were been identified in the programme
implementation. Recommendations from these meetings were synthesised to help inform the
rapid-cycle approach to the evaluation. (See Appendix 2. Summary of learning from the ERAS+

milestone meetings).

4.3.1 Later exploration of staff perspectives about the barriers and facilitators to

implementation of ERAS+

A second series of qualitative interviews were undertaken with staff between August and
December 2019; the aim was to further explore the question: ‘What were the barriers and

facilitators to implementation of ERAS+ across NHS Trusts?'.

The qualitative interviews adopted a purposeful sampling strategy, aiming to achieve a diverse
and representative range of perspectives from staff working on ERAS+ in different roles across
sites. This was in order to gather important contextual information which was unique to a
particular site or particular role. Staff in the core ERAS+ roles of clinical lead, data collector, nurse
and physiotherapist in each of the sites, were approached for interview. In total 38 people were
invited to participate. Constraints on staff availability and turnover meant that of the 38 invited,
15 responded and 12 interviews were conducted. The 12 interviews conducted did not cover each
of the key roles for each of the sites. However, participants were interviewed across all sites and

for all key roles. Six staff members were interviewed for both the interim and final evaluation.

In relation to answering the question ‘what were the barriers and facilitators to implementation of

ERAS+ across NHS Trusts? four key themes (Table 4.3) emerged from the qualitative interview
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data; ability to implement key elements of ERAS+, engagement with ERAS+, dedicated ERAS+ roles
and visible champions, flexibility to review and adaption of the intervention. In many cases, the
themes were reported as both a barrier and facilitator. For example, staff engagement could be
viewed as a continuum with low engagement reported as a barrier in some sites, and high
engagement as a facilitator in others. There were also reports of this continuum within sites, where
participants reported high engagement of one group (or individual) but low engagement of

another group (or individual), in the same site.
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Table 4.3 Themes from staff interviews

Theme

Subtheme

Evidence

1.Ability to implement key
components of ERAS+

a) Establishing Surgery School

b) Availability of patient belongings and adherence with
ICOUGH bundles

P8: “we're still having some problems with the referrals system into Surgery School [...] we've
moved it to a bigger room because we were having so many people going “oh well | was just told
turn up today” so we've had to make those changes”

P1: “The problem that we are having is that if they've not been to the Surgery School, then, we're
having to provide [equipment] on the wards... In regards to teeth brushing, obviously patients are
quite good at brushing their teeth but the issue is around mouthwash. People don't bring it in”

2.Engagement with ERAS+

¢) Promotional activity

d) staff engagement and participation

e) culture and ways of working

f) Patient engagement and participation

P2: 1 think Trust wide we have done quite a lot of work to try and raise the profile of the enhanced
recovery plus. So there's been articles in Trust newsletters and things like that, photographs on
the enhanced recovery plus team.

| think we've struggled to get staff to engage but a lot of that's probably been down to staff
education which is improving and has improved a lot since [data collector] started... | can't say
there’s anybody, any particular person, who's been a barrier or any team that's been a barrier, |
think everybody gets it and sees that there are benefits to it and want a piece of it

[patients] only have the physio input once a day in the morning, it would be a lot better if it was
twice, so then they get up in the afternoon. But the nursing staff can do that with them...it doesn't
have to be the physios

| think the patients have been pretty facilitating as well because they've come in so prepared for it
and so motivated to do it that a lot of them have got on with the ICOUGH principles even without
nursing support

3.Dedicated ERAS+ roles and visible
champions

ERAS+ nurse
ERAS+ data collector
Staffing recruitment, retention and time constraints

P4:"l don't think it does work without people being in post. It just- it's a protocol that needs to
have that visual and that constant.... there's certain things protocol wise that will work regardless
isn't there? There's you know if somebody is diabetic there will be certain protocols that will work
because that's standard practice but with something like ERAS | think you do need to have ‘a’
person or people in post to be able to keep the momentum going.

4.Flexibilty to review and adaption of
the intervention

Learning from others

Implementing ERAS+ alongside other hospital
processes

P12:1 think in terms of Surgery School, like things that people do and talk about in Surgery School,
| think that's kind of helped us to evolve and create our Surgery Schools. | think there’s probably
been some initiatives that other people have done that we've kind of taken and ran with ourselves
or altered and implemented

P11: 1 guess that's a little bit why I've tried to keep hold of the one to one [pre op information]
because | feel that | need that relationship with my patient because | get them out of bed the next
day
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4.4 Themes from staff interviews

4.4.1 Theme 1: Ability to implement of key components of ERAS+

A key theme in the data was participants’ (staff) ability to influence the implementation of key
components of Surgery School and the ICOUGH-DREAMING perioperative care bundle in their
hospital site. The quantitative data indicates that Surgery School and ICOUGH were implemented

to varying degrees across the seven sites.
a) Establishing Surgery School

Barriers to implementation of Surgery School identified were the organisational aspects of setting
up and running of the school, ensuring that the ERAS+ team members (ERAS+ nurse, anaesthetist,
allied health professional) attended and determining whose responsibility it was to manage the

administration of how people and their families were invited and supporting their attendance.

In most cases, staff were willing to participate and help to deliver Surgery School, but this relied
on a dedicated individual in each site to plan and organise the sessions. At sites A and E, where
surgery school attendance worked best, the data collector took over responsibility for organising
Surgery School and a large part of the administration duties so that the Surgery School could be
established. This perception supports the view that Surgery School needed a dedicated individual

to organise and coordinate it:

P6: So you've got consultants who are prepared to turn up and deliver Surgery School, you know, every
other week and give an hour of their time to do it but if it doesn’t happen or the room is not booked or
they don't get an invite or the patients aren't organised then they haven't got the energy to then fix the
problem themselves. So all the supporting cast are all there but if you haven't got the main- the main

people driving it then is hasn't happened.

Overall, Surgery School and the pre-hospital education element of the ERAS+ intervention was
perceived by interviewees as highly effective in educating and engaging patients in the ICOUGH
elements of the pathway post operatively, as well as preparing patients for surgery both physically
and psychologically. One of the sites recognised that the site pain team alongside the ERAS+ nurse

might prove useful in managing and alleviating patient concerns about pain:

P8: [...] pain is people’s main fear about it. They're not frightened that they won't get mobile again
because they know it will happen at some point. What they're frightened about is that it's gonna be really

painful so we have been in contact with the pain team and they are really keen to be involved. So they're
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going to be coming and presenting around pain management. So we have been looking to adapt Surgery

School.

As Surgery School became more part of normal care across all sites and viewed as valuable, it was
recognised that better administration was required alongside funding of the time required by the
ERAS+ team members to attend. This was supported from an operational point, by the creation of

a Surgery School business case by the GM ERAS+ steering group.

b) Availability of Patient Belongings and adherence with ICOUGH principles

A reported barrier at four sites (sites B, C, E and F) was patients not having access to the equipment
needed for ERAS+, such as their incentive spirometer and other personal belongings (e.g. glasses,

slippers, toothbrush, toothpaste, mouthwash and in some cases, dentures).

Three of these sites (sites B, C and F) did not meet the pre-determined 80% adherence target for
ICOUGH-DREAMING implementation, so the availability of equipment and patient belongings may

have been a contextual barrier to implementation at these sites.

In some cases, equipment and belongings were not available because hospital procedures and
lack of storage resulted in belongings being sent home with relatives or not immediately available
following surgery. Some sites relied on patients bringing in the incentive spirometer they had been
given pre-op, others would give a new incentive spirometer to patients after their surgery. The
impact of this was that some patients were not able to use their incentive spirometer or access
belongings that they needed to mobilise within 24 hours, leading to an impact on meeting the 80%

adherence with the ICOUGH bundle.

Atsite F, it was reported that patients sometimes did not bring the necessary belongings with them
when they went into hospital. This was particularly the case if they had not attended Surgery
School, and therefore may not have been aware of what they needed to bring and they would not

have received an incentive spirometer:

P1: 1 think if they've been to Surgery School most of them are reasonably good at bringing them in. The
problem that we are having is that if they've not been to the Surgery School, then, we're having to provide

them on the wards
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The lack of availability of belongings was overcome at sites B and C by introducing a small bag,
branded with the ERAS+ logo, which followed the patient from surgery to the ward. These sites

were looking into the effect of this on their adherence data at the time of interviewing:

P13: Yeah, we've introduced things like ERAS+ bags that we have on the ward so patients that go to HDU
from theatre so they pack the spirometer and the mouth care and stuff in that bag and we drop it off at
critical care so it's there ready for them so they are using that stuff then from the get go after their... so
rather than not having it for two days and going back to the ward and then starting to use it ‘cause they

didn't have it in critical care...

At site F, an interviewee reported how they were trying to ensure a supply of toothpaste would be
available to patients, and that they were putting together a hospital stay checklist to remind
patients about what to bring with them. A site B participant described how they have introduced

a ‘teeth trolley’ at night-time to encourage teeth brushing on wards:

P12: [Name] created a little tea trolley so in the evenings they have a little tea trolley that goes round
and offers everyone a warm drink before they go to bed and then that's now followed up by a ‘teeth
trolley’ so everyone can brush their teeth and that sort of stuff afterwards. So just little things like that,

just trying to get it embedded into practice really.

This interviewee reported a perceived change in routine work at ward level and staff being more
aware of the importance of patients brushing their teeth. However, they also reported that it may
not have been possible to show the impact of this on the adherence data for this element of

ICOUGH because of changes in how they were recording data at this site around the same time.

At other sites lower adherence with teeth brushing was not attributed to the availability of
belongings. For example, an interviewee at site F suggested that both patient behaviour and

hospital culture may have been a barrier to implementing this element of ICOUGH at that site:

P8: I'm not particularly surprised that the mouthwash and tooth brushing has been more of a struggle.
I think that's the nature of the population around here.. They maybe don't see the benefit of that so
much. Erm, | also think that that's probably hampered by the fact that there doesn’t seem to be a massive

push on the wards to bring people a bowl and some cold water so that they can brush their teeth.
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4.4.2 Theme 2: Engagement with ERAS+

ERAS+ implementation strategies for sites included planned training of staff (nurses, surgeons,
anaesthetists, allied health professionals) directly involved in the care delivery of the pre and post-
op elements of the ERAS+ pathway. Alongside this was a request to promote the ERAS+ pathways

in their hospitals to other staff within the hospital.

Hospital site staff engagement with ERAS+ was identified by interview participants as both an
important facilitator (when engagement was high) and a barrier (when engagement was low) to
scale up. At four sites (A, D, E and F), low engagement was reported to be concentrated in certain

areas of the hospital, or to groups of staff. Common themes relating to staff engagement included:

e Promotional activity was noted as important in the early stages in supporting initial
implementation. Perceived lower engagement from critical care, HDU and some surgical ward

level staff at some sites;

e The role of clinicians/surgeons in supporting ERAS+ and the decisions they made which related

to adherence with ICOUGH-DREAMING principles;

e The importance of colleagues in supporting roles inimplementing an MDT approach and carrying

out ERAS+ tasks;

e Hospital culture and ways of working as a barrier to implementation;

¢ Patient engagement and participation as a perceived facilitator to ICOUGH.
c) Promotional activity

The extent to which participating sites trained staff in ERAS+ and promoted the pathway in their
hospital sites varied. In most cases ERAS+ training and advertisement was deemed to have helped
to raise awareness but may not have been enough in itself to sustain staff engagement. At sites
which reported limited promotion of ERAS+, in one case, this was because there was a reported
local staff perception that promotion was unnecessary as this site already had a well-established

enhanced recovery service.

Three sites (B, D and E) reported a significant amount of promotional activity to try to raise and
support awareness of ERAS+. Common activities included: displaying ERAS+ data on wards and
having ERAS+ posters and leaflets on wards. One participant reported promoting ERAS+ in an
internal newsletter and a participant at another site reported having a promotional stand in the

hospital foyer to support hospital staff interest and engagement in the programme. In some cases,
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these additional promotion strategies were deemed to have helped raise awareness of ERAS+
within the hospital. Additionally, it was reported that site B had perceived a difference in the level
of engagement when they began to hold staff training sessions on ERAS+, delivered by a new data

collector:

P13:1d say there is more [awareness] now, | don't think [...] the rest of the hospital would be particularly,
know what is it... But I'd say on our surgical ward and critical care | think since | started there is a lot
more awareness of it at least know what it is a lot more know ‘cause I've trained them all and been

through everything with them.

However, one interviewee acknowledged that information in itself, did not necessarily result in

staff engaging with the intervention and that more work was needed to engage staff at all levels:

P2: [things] that have gone out in the Trust newsletter so that people are aware of what we're doing. So
I think it would be very difficult to be a member of staff on a surgical ward and not know about ERAS+.
I think the challenge is people knowing about it but also being interested and engaged in it. I'm not sure

that we've quite done enough work around that bit yet.

At two other sites (A and F), interviewees reported that there had been plans to promote ERAS+
but less promotional activity had actually taken place than had been hoped for, possibly because
it ran out of momentum, or it was not clear who's responsibility this was. An interviewee at site F
reported that they personally promoted elements of ERAS+ which were most closely linked to their
profession, for example, mobilisation and using incentive spirometers. Additionally, an
interviewee at site A reported how promotional activity seemed to lose traction and then stop and
a site F participant reported that the type of promotional activity at this site was not enough to

educate staff about ERAS+:

P1: We do have on entering the surgical ward, a banner made, promoting ICOUGH, but it doesn't really
go into the details of what ICOUGH is, erm, so, | think that is something that we could improve, and we

do plan to, alongside more leaflets to give out and information booklets and stuff like that

At site C, where there was already a well-established enhanced recovery service, an interviewee
reported that they did not deem it necessary to promote ERAS+. They explained that ERAS+
terminology was not used at their site. Instead, elements of ERAS+ which were different to their

existing programme were simply added into their current practice:

P11: yeah | suppose | don't say “this is an ERAS+ programme” | just say it's an ERAS programme, cos to

me it's all part of the same thing. Yes we have added these other things in so, you know, if you said to
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somebody, do you know what ERAS+ is they'd probably say I've heard of it, erm, but if you then said do
you use a spirometer? Are you having a Surgery School? And they'd all go, oh yeah we're doing all of

that. So it's just terminology | think isn’t it?

When asked about the level of staff awareness of ERAS+ at site C, another interviewee reported
that this was good, supporting the view of participant 11 that staff were aware of ERAS+ without

the need for promotional material.

Participant's accounts indicate that whilst there were no perceived negative consequences of
promoting ERAS+, simply providing information about the ERAS+ intervention may not, in itself,
be enough to facilitate implementation of ERAS+ or generate the engagement and support from
hospital staff which was needed to help implement the pathway (staff engagement is discussed in

more detail in the next section).

Other contextual factors may have been more important than the promotion component of the
ERAS+ package in some sites. For example, of the three sites that saw reductions in length of stay
during the project, two sites reported promotional activity (sites D and E), whereas one (site A) did
not, yet data in this site still indicates reductions in length of stay and readmissions. It may be that
promotional activity occurred that this respondent was not involved with, or it was not as
important as other components, such as Surgery School. This highlights some of the complexities

involved in understanding the relative contribution of different elements of the ERAS+ package.

Site E, which reported various methods of promoting ERAS+ did meet the pre-determined criteria
for scale up of both Surgery School and ICOUGH-DREAMING and achieved a reduced length of
stay. However, there were other contextual factors at this site which may have been important,

which are highlighted in the sections that follow.
d) Staff engagement and participation

Staff engagement with ERAS+ was identified by interview participants as both an important
facilitator of scale up (when engagement was high) and a barrier (when engagement was low). At
four sites (A, D, E and F), low engagement was reported to be concentrated in certain areas of the
hospital, or to groups of staff. For example, some interviewees at site E perceived lower levels of
engagement at a senior clinical level and in HDU, which they perceived as having an impact on the

mobilisation of patients after surgery:

P2: | think there is a core of people who are very, very engaged, there is a core of people who are, erm, |

think there are some people who haven’t engaged well with enhanced recovery and there’s a minority
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perhaps who are quite resistant still...there is also, a smaller element that is lack of engagement from
people who you would think should support the process, so the more senior leadership perhaps are not
engaged as well as we would like, so they are not disseminating that down the ladder, if that makes

sense?

However, an interviewee at site D explained that in some cases, patients were deemed too unwell
to engage with ICOUGH after their surgery and that this could be misinterpreted as a lack of
engagement with ERAS+. This interviewee explained that they were signed up to the principles of

ERAS+ but that they were not always suitable for the patient:

P7: Erm, | think mostly- | think sometimes what is interpreted as lack of engagement, isn't quite correct
[...] for some patients, they are very high risk going into these operations and they- some of the kind of
set “this should happen on this day, this should happen on this day” it doesn’t always happen. Not
because people are not educated about it but more because it's just not appropriate for that individual

patient

The role of clinicians was also highlighted by an interviewee at site C, who had strong views about
the need to have support from surgeons to effectively implement any new initiative and that this

had been a key facilitator to implementation at this site:

P11: So | know ERAS is all about prehabilitation and Surgery School but actually for me, you need the
surgeons on board because they are the ones that drive the pathway, when the patient’s in hospital [...].

And | have to say that mine have always been on board with that

At sites A and F, interviewees reported attempts to engage colleagues in particular elements of
ERAS+ had proved unfruitful. For example, a staff member at site A described how they had tried
unsuccessfully to engage some surgical nurse colleagues to support ERAS+ in their discussions
with patients. And at site F, a similar issue was encountered with ward managers, who were
offered training about how to use certain pieces of equipment, but this was not taken up. This
individual went on to explain that lower engagement at this site may have been partly due to the
late involvement of this site in the project due to wider contextual factors. However, they reported

a positive shift in engagement when the dedicated ERAS+ nurse started in post.

Conversely, some sites reported good levels of engagement from colleagues across a range of
disciplines, evidencing a multidisciplinary approach to implementing ERAS+. For example sites A,
B, C, and E reported the involvement of a wider group of staff (e.g. pain nurses, anaesthetists,

advanced practitioners and physiotherapists), supporting Surgery School and the implementation
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of ICOUGH-DREAMING at ward level. This was often alongside pockets of disengagement from

certain groups of staff or individuals.

Of these, sites A and E had a reduced length of stay. Sites A and E also achieved 100% scale up of
Surgery School. One interviewee at site E attributed reduced length of stay outcome to higher
referral of patients to Surgery School because more referrals were being made by nurses,

indicating increasing engagement with ERAS+:

P4: the attendance at Surgery School is better now. | think the colorectal nurses, erm, probably say, or
recommend more Surgery School so, you get more numbers through of people that are going along to

that or are engaged with it. So, | do think it's a combination.

However, interviewees at sites B and C did not report staff engagement as being a barrier to ERAS+.
Despite achieving 100% scale up of Surgery School, these sites data did not see improvement in
targeted outcome measures. At site D, it was reported that although the majority of staff were
willing to be involved in ERAS+ and the delivery of Surgery School they had not successfully
implemented Surgery School, due to lack of dedicated person responsible for planning and
organising it. This participant noted some inactivity at site D, which may have hampered progress.
Interestingly, sites A, B, C and D all had an established enhanced recovery programme in place
prior to implementation of ERAS+ and none of these sites met the 80% adherence target for scale

up of ICOUGH. The reason for this is less clear.

An interviewee at site B described the challenges they had experienced in educating staff about
the benefits of ERAS+ and how the data collector had started to improve this by holding education
sessions with staff, but that they did not see staff engagement as a barrier. There were also reports
of backfill support being provided to maintain the momentum of specific ERAS+ duties, for
example other staff supporting data collection where there was high volume, or when data
collectors were on holiday, both within the core ERAS+ team and also support from colleagues in

other roles:

P3: You see you've just reminded me actually ... the nurses there collect the ERAS data for us, ‘cause they

get a lot of patients, so they actually do the ERAS data collection now

Interviews indicate staff engagement with ERAS+ was varied both across and within sites. Some
sites have improved this with staff education while others have noticed a difference when a vacant
ERAS+ role was filled. Engagement and support from staff outside of the core ERAS+ team has
been reported as being a facilitator at all six sites in improving adherence with ICOUGH on wards,

delivering Surgery School and maintaining momentum with activities such as data collection.
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e) Hospital culture and ways of working

It was felt by some interviewees that existing practice and culture within hospitals was a barrier to
implementing ERAS+ at some sites and that there was a need to shift this before elements of
ERAS+ would become business as usual. Interviewees at site E reflected on how ways of working
at this site were not aligned with the aspects of ERAS+ which are time sensitive, such as mobilising
within 24 hours after surgery and that this is not viewed as the collective responsibility of staff on
wards. An interviewee at site F reported other initiatives being slow to embed at this site,

suggesting that challenges at this site were not unique to ERAS+:

P8: It's not just ERAS+ that has taken a long time to actually get embedded on the wards. Things like, we
do safer board rounds and it has taken a long time (too long really) to get it up and actually happening

every day and it’s still occasionally a bit hit and miss
f) Patient engagement and participation

Patient engagement and participation with ERAS+ was highlighted by interviewees at three sites
as a potential facilitator to ERAS+ scale up. The main reported benefit was patients who had
attended Surgery School (regardless of the style of delivery of Surgery School) were both more
aware of what they needed to do to help their recovery and were proactively engaging with it. This
starts to evidence some of the key goals of ERAS+ being achieved, for instance, educating patients
in preparation for surgery. Several interviewees commented on the behaviour of patients after
surgery and compared this to what they experienced before implementing ERAS+, in particular,

Surgery School:

F8: The ones that come to Surgery School you get to them and they're like “I've already started my
incentive spirometry, I've been out of bed already” erm you know, “ I've been trying to do my breathing
exercises” and those are things that just wouldn't have happened and you know, they would have laid
in bed until we got to them and then they would have got up and moving so that’s been really positive |

think

P2: to think of that happening two years ago, pre ERAS, or pre Surgery School particularly, yeah, it

wouldn’t have happened.
However, staff at site E still perceived hospital ways of working to be barrier to this at times:

P4: we say to them what our ideal is in Surgery School and then they come here [HDU] and it doesn't
quite work. And then they get back up onto the surgical ward and actually it does work again then

because they're encouraged to be independent, they're to go off and do their own- brush their teeth and
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all that sort of thing, so, yeah it is just more, it's more here [HDU] is the main barrier, to it working as

well as- you know it works fine but it could be better.
4.4.3 Theme 3: Dedicated ERAS+ Roles and Visible Champions

Another reported key facilitator to implementation of ERAS+ was the presence of dedicated
individuals to both implement and promote the pathway. The visibility of these individuals at ward
level was reported by four sites as particularly important in facilitating adherence with ICOUGH.
Often this was the ERAS+ nurse (at two sites) or data collector (at three sites) but in some cases,
others took on this role in the absence of an ERAS+ colleague, for example physiotherapists. Other

challenges which were identified included staff recruitment, retention and time constraints.
g) ERAS+ Nurse role

An interviewee at site F noted the positive impact of an ERAS+ nurse on the wards in relation to

promotion, training and enthusiasm following a period of this role being vacant:

P8: So, the nursing staff on the wards are starting to get on board with it because [ERAS+ Nurse] is really,
they are quite inspiring because she’s really excited by it and she’s really good at selling it to them
(patients) and she’s done a load of training for the incentive spirometers, which | offered 8 months ago

but they didn't take up
Positive impact of the ERAS+ nurse in driving progress was reported at site E:

P2: 1 think the initial progress was quite limited because we didn't have an enhanced recovery nurse and
I think that was a big turning point in terms of what input | needed potentially once the enhanced

recovery nurse came into post, erm, actually, | think she took a lot of the momentum forward

An interviewee at site D reported that potential benefits of this role had not been realised at their
site, because of perceived lack of visibility of the enhanced recovery nurse on the wards. These
accounts support the conclusion that the ERAS+ nurse is essential in generating support from a

wider team of hospital staff.
h) ERAS+ Data Collector role

The ERAS+ data collector was also reported by three sites as being a key facilitator of
implementation of ERAS+. In addition to the collection and reporting of data to monitor process
and outcomes measures, some data collector roles developed to include elements of project
management and improvement of implementation of ICOUGH-DREAMING on wards. In some

cases, development of the role happened over time (e.g. site B and D) and included more clinical
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duties and in others, data collectors took on additional responsibilities from the beginning of

implementation (e.g. site E).

The potential value of the clinical element of this role was also recognised by interviewees at sites
A and B. The data collector at site A commented on how they thought the role would benefit from
having more influence with nurses in order to support implementation of ICOUGH when their data
was indicating certain elements were not being done. However, they also noted the tension and

uncertainty when the clinical element was not an explicit part of their role.

Similarly, to site D, site B changed their data collector role to include clinical aspects which would
support implementation of ICOUGH on wards. Both data collectors also took on the role of
educating staff about ERAS+ which they perceived had increased awareness of ERAS+. Learning
from the steering group and milestone meetings also supports this finding. For example,
difficulties mobilising patients at site B were reported to have improved since the data collector
role was adapted. The ERAS+ data collector role appears important in the successful
implementation of ERAS+ and there appears significant value in the expansion of their role to
encompass the running of surgery school, the education of staff including the local feedback of

ERAS+ audit and outcome data.

There was consensus among five interviewees about individuals in dedicated ERAS+ roles who are
visible on wards being an important aspect of successful ERAS+ implementation. At site E,
continuity of core ERAS+ staff, who were reported to be highly engaged with and committed to
ERAS+ was identified as important for maintaining momentum. Site E achieved the highest levels
of adherence with ICOUGH-DREAMING and had a reduction in length of stay. This site is the only
site where there has been continuity of staff in dedicated ERAS+ roles for the full time period of

the project, suggesting the importance of these roles for the implementation of ERAS+.
i) Staffing recruitment, retention and time constraints

Interviewees from three sites reported challenges with recruitment and retention of ERAS+ staff.
For example, delays in recruiting data collectors at three sites meant that there were gaps in data
for periods of several months, which impacted on the ability of these sites to collect process and

outcome data.

To overcome retention issues with fixed term contracts, one site identified secondment as a
recruitment strategy for the data collector role and after this idea was shared with other sites, it

was supported by an interviewee at another site:

106



P3: And we were saying we think that [secondment] would be a better option because people are less
likely to leave if ... they don't have to worry about finding a new job at the end of it as they can just go
back to their old job

Where there have been no reported issues of staff continuity, such as at site E, process measures
and some outcome measures (reduced length of stay) were achieved, which may indicate the role
of stable key staff and team play in facilitating the implementation ERAS+. An interviewee at site F
described how delays with funding resulted in it taking a long time to recruit the ERAS+ nurse at

this site:

P8: But she came in quite late. She’s only been in post about 6 to 9 months, because it took so long to

get funding and things

Time constraints were also identified as a barrier to implementation by interviewees at four sites.
In some cases this was the availability of staff to support the implementation of ERAS+ due to

competing priorities and high workload, at sites B, D, E and F.
Theme 4: Flexibility to review and adapt the intervention

Many of the interviewees said that they had adapted certain elements of the ERAS+ package to

make it work better at their site.
Examples of these included:

e the style of delivery of Surgery School (two sites);

e bringing different people in to support Surgery School delivery;

e adding more information for patients e.g., pain nurses (one site);

e evolution of the data collector role (two sites);

e coming up with initiatives to improve access to patient belongings and teeth brushing, to

improve adherence with ICOUGH-DREAMING (three sites)

Participants reported that the ability to learn from each other was a facilitator to implementation
and that the main mechanism for this were the regular steering group and milestone meetings. A
couple of interviewees reported that they would have liked to have been able to do more of this.
In some cases, participants reported having more specific help from others in implementing
elements of ERAS+, for example, sites that were later to implement Surgery School learnt from
those who had already done so. Reported differences in how ERAS+ was implemented were also

dependent on the degree to which enhanced recovery was already embedded at the site. Finally,
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there were two examples of participants sharing learning from ERAS+ beyond Greater Manchester

at national meetings.
j) Surgery School Method of Delivery

Adaption of Surgery School to fit the local context was reported in varying degrees at five sites.
One site initially implemented classroom style delivery but reverted back to the one-to-one pre-
op patient education with a nurse, one implemented a classroom-based style of delivery alongside
the one-to-one session for some patients and one used an online delivery style. The three other
sites used a classroom style Surgery School to varying levels of success. These sites reported
adapting their classroom-based Surgery School by involving more colleagues in the
multidisciplinary team who delivered Surgery School, for example pain nurses and

physiotherapists.

At site B, an online Surgery School was implemented, to address the geographical dispersion of
their patient population, and reduce the need for patients to make additional journeys to attend
a classroom session. An interviewee at this site explained that they thought that this had improved
the uptake to Surgery School at this site and that this suited the cohort of patients from this site
as it meant less travel and the ability to re-watch the Surgery School. At site C, a tour of High
Dependency Units where [patients would be cared for in the immediate postop period was
included in Surgery School. Patients could see the environment in advance and as already
mentioned, and this was reported as extremely positive by both patients and staff. Site F decided

to involve pain nurses in Surgery School to try to alleviate patient concerns about pain.

The extent to which different models of Surgery School influenced successful scaling up, based on
meeting the 80% adherence target, can be seen at four sites (A, B, C and E). Some of these sites
implemented different modes of Surgery School, suggesting that this can be flexible in scale up.
Learning from the milestone meeting also shows that while sites were delivering Surgery School

in different ways, the same core educational content was being delivered across all formats.
k) Learning from others

Many of the ERAS+ interviewees noted the benefits of shared learning across sites during the
course of the project. This included how Surgery School was implemented and ideas for improving
adherence with ICOUGH-DREAMING. The main vehicle for this was the monthly steering group
meetings where interviewees found learning from others as the most useful part of these

meetings. Some interviewees said that they would have liked more opportunities for this:
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P12: we've been able to talk amongst ourselves about what's working and have you tried this and we're
really struggling with that, have you tried that, that's been really beneficial, | think more of that would

have been probably great for us

In some cases, ERAS+ staff visited other sites to share learning, outside of the formal steering
group meetings, expanding their networks and supporting cross pollination of initiatives beyond

ERAS+:

P7: 1 have had communication with other Trusts like one of the Trust’s that's doing really well with it,
erm, the ERAS nurse over there put me in touch with one of the anaesthetists who is doing particular
work ... | find it easy to, to contact people or to know who to contact if | need- if | want to get some

information

Additionally, two interviewees from sites explained how they had shared learning from their
involvement with ERAS+ with other enhanced recovery staff from services outside of GM, via other
networks that they are involved in. Awareness of ERAS+ therefore reached beyond the cohort of
sites in this scale up project. For example, one site's online Surgery School has had interest from

Trusts nationally:

P12: we kind of hear from a lot of people from all over the country wanting to know what we do as part
of our enhanced recovery programme and ERAS + always comes up and | think people are keen on
starting their Surgery Schools and things we are doing including prehabilitation, so | think people are

keen to know what works

An interviewee from site C reported inviting a colleague from outside of GM to a monthly steering
group, because they felt strongly that their colleague would benefit from ERAS+ and wanted

directly to involve them.
I) ERAS+ vs enhanced recovery

Four of the sites involved in the scale up of ERAS+ had pre-existing, well established enhanced
recovery surgical services. These sites also had ERAS nurses who were involved in implementing
ERAS+ alongside their ERAS pathways. At two of these sites (site C and D), interviewees reported
some degree of reluctance (both personal and amongst colleagues) towards ERAS+, particularly in
relation to implementing Surgery School. For example, a nurse at site C explained how they felt
that a classroom-based pre-op education programme would have a negative impact on their
ability to build personal relationships with patients which they relied on to engage patients in the

pathway after their surgery:
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P11:1guess that's a little bit why I've tried to keep hold of the one to one because | feel that | need that

relationship with my patient because | get them out of bed the next day

As a result of this, the nurse adapted the information provided to patients in their one-to-one
sessions to ensure that they received all of the necessary information, thus providing them with a
one-to-one Surgery School. The nurse explained that she had learnt a lot from implementing
ERAS+ and adapting their practice and did not see any barriers to implementation of ERAS+. Mainly
this involved some amendments to business as usual. This site scaled up ERAS+ to all patients, so
despite some self-reported initial reluctance, this site still delivered Surgery School but in a
different way. A similar story emerged at site D. One interviewee explained that they had initially
tried to switch to a classroom-based Surgery School as per the ERAS+ model, but reverted to
keeping the established one to one with the nurse, with relevant elements of ERAS+ added in.
However, unlike at site C, this did not get off the ground, and as a result, they intended to return
to the classroom-based approach to ensure consistency. This was also reflected in the data from
this site which showed that they did not scale up Surgery School as well as any of the other sites

in the project.

Interviewees' accounts indicate variation in implementation of ERAS+ across sites even when they
had a similar starting position e.g. already having an enhanced recovery service in place. Site C did
not use ERAS+ terminology and integrated ERAS+ directly into the existing service by introducing
a classroom-based Surgery School for some patients (with other patients receiving the information
in adapted a one-to-one meeting with the nurse). This site implemented ICOUGH-DREAMING
alongside their enhanced recovery programme, without reporting any significant barriers. In
contrast, at Site E where there had been no enhanced recovery service for a significant period, the
scale up of Surgery School and ICOUGH was more successful than any of the other sites. This
suggests that starting from a position of having no recognised ERAS service, implementation of

the ERAS+ model is possible.

4.5 Qualitative data - Exploring patient perspectives about ERAS+

At the outset of the project the Steering Group developed a patient feedback form to standardise
the capture of overall ERAS+ patient satisfaction. The form used a 5-point Likert scale represented
by facial expressions (five faces form), ranging from very unsatisfied to very satisfied. A free text

comment box was included for patients to provide qualitative feedback on their experience. A
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summary of the methods implemented by sites to gather patient satisfaction comments and

experience of ERAS+ are included in Appendix 5.

126 comments were received across the six hospital sites, from a total number of 1523 patients
who received ERAS+ across GM (representing feedback from just over 8% of patients). These
ranged from comments on patients’ experience of ERAS+, experience of enhanced recovery and

Surgery School.

Patient feedback comments were reviewed and then analysed by site and sorted into three
categories: positive, negative and neutral. The most common themes across all sites are
summarised in Table 4.4. The highest number of positive comments were about the hospital staff
and the support and care that patients had received. Second was the number of general positive
comments about the experience and third was patient perceptions of feeling well informed and
prepared for their surgery. Some patients also reported feeling fitter and having a faster recovery
compared to other surgery they had undergone in the past. Surgery School was the element of

ERAS+ that was referenced most often.

Neutral comments included suggestions for additional information (e.g. mental health,
anaesthetic, complications) and awareness of ERAS+. Two comments in this category related to
patients not being aware of ERAS+ or Surgery School. In one case, the patient did not perceive this
to be an issue and in the other, they explained that they were not aware of Surgery School but

were told about it by the ERAS+ nurse after surgery.

Negative comments mostly related to the amount of information that patients were given. Some
reported that too much information was provided; whereas others reported that they would have
liked more. Other negative comments concentrated around timing, for example, one patient
explained that they had forgotten certain elements of Surgery School by the time it came to their
operation; whereas another reported that they would have liked it sooner. Other negative
feedback included patients feeling that they were being asked to do too much and that the targets
were hard to achieve, as well as the impact that this had on them. There were also perceptions
from patients that they would have liked more support from staff and that at times, there were no

staff available to help them with certain elements of ICOUGH-DREAMING, such as mobilising.

111



Positive

Comments

Total

Negative comments

Total

Themes
common to all

sites

Staff, support and

care

43

Amount of information (too much or

too little)

General positive
comments about
the experience

(good, excellent)

27

Timing - too soon or too late

Feeling informed

and prepared

24

Availibity of staff to support the

patient

Feeling engaged
and motivated to

recover

Hard to achieve the steps in ERAS+

Felt recovered
better/more

quickly

Surgery School

Table 4.4 Themes from patient satisfaction feedback comments
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CHAPTER FIVE

Implementability’ of ERAS+
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In Chapter 2, an overview of the setting up and implementation of the Greater Manchester ERAS+
surgical programme across 7 hospital sites was presented. There was then a mixed methods
evaluation with chapter 3 examining the impact of the ERAS+ from a quantitative perspective and
chapter 4 presenting a qualitative overview. In this chapter, there will be a further exploration of
the implementation process from an implementation science perspective including the rationale
for GM ERAS+ implementation and why we did it what we did. There will be a further exploration
of the context of the intervention and an examination of the effectiveness of GM ERAS+
implementation using quantitative and qualitative data, examining barriers and facilitators to its

introduction and sustained use.

5.1 Implementation of healthcare Interventions

To help understand how implementation of interventions work, the field of implementation
science has developed. Within implementation science, quality improvement and quality
assurance have been recognised as separate but inclusive entities. Quality assurance (QA) is a “set
of activities that monitor a product or service provided, providing confidence that it fulfils its
requirement for quality” [147]. This is commonly framed in healthcare by the Donabedian triad of
structure, processes and outcome [148]. Quality improvement (Ql) aims to solve a problem, and
generate new knowledge through quality-based research, using iterative processes and a ‘plan,
do, study, act’' framework in an effort to improve healthcare, rather than simply ensuring that good
quality care happens. Both quality assurance and improvement activities commonly use a ‘before
and after or during’ auditing processes through data collection to understand if benefit has

occurred.

Implementation evaluation usually uses three approaches to examine change and the impact of a
healthcare intervention. The first is the driver or processes that are in place to generate change
and what problem is trying to be changed. This maybe a top-down approach through national or
regional guidance to change healthcare or a more organic bottom-up approach, where local
healthcare workers examine and generate a change solution for a healthcare problem. The second
approach is examination of the healthcare context where the healthcare and implementation
changes are occurring. The third aspect is understanding the ‘implementability’ of the intervention
defined by Klaic as “the likelihood that an intervention will be adopted into routine practice and
into health consumer behaviours across setting and over time”, thus how likely an intervention is
to be effectively introduced and sustained [149]. These three aspects will be used to explore the

implementation of GM ERAS+.
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5.1.1 What problem are we trying to solve?

Implementation science through quality improvement requires a healthcare problem that needs
to be solved. The primary problem that Greater Manchester ERAS+ is trying to solve or rather
improve is the morbidity suffered by patients undergoing major surgery. Post-operative
pulmonary complications (PPC) normally affect 1-2% of patients after all surgeries and in major
surgery they are the most common complication affecting up to 30% of patients [52]. They are
associated with increased hospital length of stay (LOS) and result in reduced life expectancy for
up to 3 years after major surgery [30, 52, 53]. There are circa 340 million surgical procedures
globally each year and with the impact of PPC, it has been suggested that their prevention should

be viewed as global measure of health care quality [150].

Preventing PPCs and improving survival aligns with domains 1, 3, 4 and 5 of the NHS Outcomes

Framework [151]:

1.Improving five-year survival from cancer

3.Improved outcomes from planned treatments

4.Improving hospitals' responsiveness to personals needs to patients and families
5.Reducing the incidence of avoidable harm

It thus appears that the magnitude of PPCs in patients undergoing major surgery and their social
economic consequences makes their reduction an appropriate aim for implementation of a

healthcare intervention across the GM healthcare system.

5.1.2 What should the intervention look like?

At the commencement of planning for GM ERAS+in 2017, there was no specific UK or international
guidance in place for reducing perioperative respiratory complications following major surgery.
Evidence that ERAS+ was the right intervention for scaling to help improve outcomes for patients
in Greater Manchester came from its previous successful implementation in a single tertiary centre
in Greater Manchester (2013-2016). Following implementation there was reduction in PPC from
18.7% to 8.7%, which was associated with length of stay reduction from 12 to 9 days for major

surgical patients [38].

ERAS+ is an evidence based surgical pathway that encompasses pre-surgery, in-hospital and post-

op elements. It encourages prehabilitation elements of increased aerobic activity and
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strengthening preoperatively and post-operatively [74]; the ICOUGH respiratory bundle to reduce
the risk pf pulmonary complications Cassidy [54]; lifestyle modification through reducing/stopping
smoking and reduction of alcohol consumption; psychological well-being; anaemia management;
nutritional optimisation pre-op and initiation of early nutrition and mobilisation post-operatively.

It is supported through a Surgery School patient and family pre-op education training event.

During pre-implementation planning for GM ERAS+ in 2017, the steering group reviewed the
evidence from the ERAS+ intervention and reaffirmed the value in retaining the various elements
in the hospital perioperative care; early mobilisation, use of incentive spirometer, teeth brushing
twice a day and mouth washing twice a day. The partial difficulty with bundles of care is
understanding which part is important in affecting change. The plan for factorial analysis in GM
ERAS+ would give the opportunity to understand the importance of the elements within the ERAS+
bundle. An updated review of the perioperative literature suggested that commencement of diet
should be included as an additional process measure in the GM ERAS+ perioperative care bundle
[50, 51]. Although previously encouraged in the original ERAS+ implementation it had not been
explicitly recorded as a process measure. The ability of a patient to be able to mobilise and eat
and so be ‘functional’ after colorectal surgery also provides a surrogate quality assurance measure

of good surgical and anaesthetic practice.

5.2 Context of Healthcare Intervention

To understand the success of QI implementation in healthcare we need to understand not only
the intervention but the context or the environment we are trying to deliver the intervention in.
This requires a shift in focus from trying to understand whether interventions work to aiming to
understand why, when and where they work most effectively. Context includes characteristics of
the organisational setting, the environment, the team, individual members and their role in the
organisation and in the QI project. Contextual features of the QI team members include

resourcing, training, motivation and QI skills.

With the aim to better understand the role of context in the evaluation and implementation of QI
several models have been developed. The Promoting Action on Research Implementation in
Health Service (PARIHS) model offers leadership, team working, decision making process, QI skills,
team attributes as prominent features of contextual model [152]. The EPIS framework consists of
key implementation factors, associated with an outer system context, an inner organisational

context and bridging factors (2 directional influencers between the outer and inner contexts)
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[153]. In the Model for Understanding Success in Quality (MUSIQ) framework [154] (Figure 5.1), 25
contextual factors are organised on the levels of the healthcare system in which they are
operating. They are described in regard to the QI team delivering the intervention, microsystem
QI aspects as part of an “inner system”, organisational or macrosystem “outer system”, and

environmental levels.

Organisation Ql team Microsystem
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Project phase, task scope and evidence for changes

Figure 5.1 MUSIQ: Model for Understanding Success in Quality. Contextual factors are organised
with regard to the Ql team (in orange), microsystem QI aspects (green) as part of an “inner system”,
organisational or macrosystem (red) “outer system”, and environmental levels (white) (Kaplan et

al.) [147].

The MUSIQ model is a useful means of examining the contextual elements of GM ERAS+, focussing
on the micro and macrosystem, external environment, using the quantitative and qualitative

analysis developed in chapters 3 and 4.
5.2.1 Microsystem - Inner system context

The local microsystem delivers the Ql intervention. The team'’s attributes and motivation are core
to the success of implementation. Through the design of GM ERAS+, it was agreed and understood
that each site needed to develop a core ERAS+ implementation team to lead on the

implementation. This team would need to be diverse with respect to professional discipline to
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ensure all stakeholders involved in the surgical pathway felt involved in the implementation.
Through the steering group the generic traits of good teamwork, good communication and
freedom to alter the intervention to meet local needs and a commitment to improve were all
encouraged and monitored during the implementation process. It was recognised that site teams
needed to share the desire to improve performance and again this was supported through the

monthly steering and quarterly milestone GM ERAS+ meetings.

The role of physician leadership is recognised by the MUSIQ model and also was integral to the
planning and delivery of the GM ERAS+ programme. All ERAS+ site leads were consultant
anaesthetists who were encouraged to become personally involved in supporting the
implementation programme effort. As part of the GMHSC support for the implementation, time
was given to these consultants within their job plan to support their leadership of the programme
and for attendance at steering group meetings. Attendance recorded from the minutes for
monthly and quarterly meetings from the programme confirms excellent attendance from site
leads. In the appointment of site leads it was recognised as important that they also considered
the clinical rationale for GM ERAS+ appropriate and an important interventional goal for their
hospital, and so could genuinely act as ERAS+ champions. They were encouraged to work closely
with other clinician colleagues particularly surgeons and other anaesthetists involved in the
delivery of colorectal surgical care on their sites. As part of the on-boarding of sites on to GM
ERAS+, all surgical and anaesthetic colleagues as well as other AHP and nurse colleagues were
invited to attend site introductory meetings to understand the rationale and goals of

improvement.

It was recognised that each site team would require QI support and through the funded role of
Haleo/Aqua as part of the Health Foundation support of the programme, there was excellent QI
support for sites. More than 250 healthcare workers took partin GM ERAS+ specific Ql workshops
during the lifetime of the implementation programme. Core team members from each site had
individual team sessions to support them in becoming subject matter experts and also to
understand how to use QI methodology and data analysis as part of the delivery of the

programme.

Support for data collection and analysis was fundamental to the success of the GM ERAS+
implementation. It was recognised when the implementation programme was being designed and
pitched to the Health Foundation that the addition of specific funded site data collectors would be
fundamental to collecting data to support implementation delivery as well as understanding the

system level impact of GM ERAS+. Relying on current team members to collect data in a new Ql
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project is recognised as being fraught with challenge as these team members are often already
too busy doing their own tasks and the lack of data collection resource is often cited as a reason
for failure of a QI implementation. A further challenge for any QI programme is the continued
collection of data to ensure quality assurance when it moves from implementation to the
sustainability phase. For the GM teams implementing ERAS+, 4 of the sites were able to move to
recurrent funding of a data collector to support this process and further embedding of ERAS+

during the initial implementation of ERAS+.

Local hospital organisational QI leadership and support was also recognised as important in the
planning and delivery of GM ERAS+. Senior level commitment to the project was generated
through GMHSC Medical Director and CEO support of ERAS+ as a GM strategy project which was
transferred locally to site bases as a hospital site strategy goal to deliver ERAS+ implementation.
To help accomplish this there were local CEOs agreements to support the time required for ERAS+

team members to deliver implementation, alongside operational site support.

Project manager officer resource from the Transformation Unit provided specific operational
support to the GM ERAS+ implementation site teams and again were inherent in supported the
scaling of the programme. Specific PMO roles including GM organisation of teams and meetings,
generation of operational targets, Gant chart generation, maintenance of action and risk logs,

regular governance reports which supported executive and GMHSC oversight.
5.2.2 External environment - outer system context

Outer contextual factors are those external to the implementing organisation and aim to simulate
and support the organisation to improve the performance and delivery of the QI project. These
contextual factors include the wider healthcare system, funding bodies, research networks,

charities and also the target of the population that are receiving the QI innovation.

With GM ERAS+, the project sponsorship offered by the Health Foundation was unique in providing
access to both national Health Foundation expertise as well as to peer support through other
teams undertaking other large Health Foundation supported scale up programmes across the UK.
At Health Foundation sponsored and facilitated learning events, scaling teams shared their
programme development, progress, challenges, and lessons learnt. This was very useful in the
early stages of scaling and also as the programmes moved toward sustainability planning.
Representatives from each of the GM ERAS+ site teams were able to attend these events which
again supported a culture of QI learning within the GM ERAS+ programme and acted as a bridging

factor [146] for the programme implementation and further innovation.
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Organisational

At a Greater Manchester system level, senior leadership support within the GMHSC, was very
important to generating hospital level support for implementation of the ERAS+ programme. This
was made easier through an ability to articulate the programme aims through a simple logic model
of improving outcomes and reducing healthcare costs. Thus supporting its adoption as a GM
healthcare organisational goal. With the need for the new Integrated Care Systems to deliver the
elective surgical recovery programme following the Covid pandemic, programmes such as ERAS+
which provide better healthcare outcomes with good return on investment should prove attractive

[155, 156].
5.2.3.1 When contextual factors worked well in GM ERAS+
Microsystem team leadership and motivation

Reviewing the quantitative and qualitative results, site E is an excellent example of where
contextual factors of microsystem team leadership and motivation appeared to work particularly
well to support the delivery of ERAS+. The site generated excellent process measure (surgery
school and perioperative care bundle delivery) compliance in the implementation of ERAS+,
generating improvement in patient LOS and PPC rates. The microsystem that developed at the site
appears very important in this regard. Features evident were the broad-based nature of the
implementation team with an extremely positive culture and shared vision of making ERAS+ work
on the site. Although nominally clinical led by an anaesthetic consultant, the ERAS+ nurse and
allied health professionals were strongly engaged in leadership of site implementation, capability
for improvement and adjusting the programme to their local needs. This was greatly enhanced by
the recruitment of a data collector who remained with the programme through its duration. There
was also development in the role of the data collector at site E, as they took on more of the
organisational aspects of ERAS+, with mentorship from the ERAS+ project manager officer. All
these factors appeared to support their retention. The site E team members would become the
subject matter experts for the GM ERAS+ programme, which would them lead to presenting GM

ERAS+ at national ERAS meetings.

5.2.3.2 When contextual factors didn't work well in GM ERAS+

Microsystem team culture
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At site D, there was already a well-established ERAS programme. Introducing ERAS+ to this site
was seen by some individuals on the site as superfluous and unnecessary. This cultural response
was evident through site interactions, during steering group meeting and indeed through the
qualitative interviews. The surgical and anaesthetic leadership for Site D who were very supportive
of ERAS+ implementation was very challenged to resolve this and despite high level support from
the hospital senior leadership team, there remained a culture of negativity towards the
introduction of ERAS+ from some key professionals involved in the care of surgical patients at this
site. From review of the qualitative analysis and the in-programme steering group meetings, site
D was the only site that explicitly had this cultural issue with ERAS+ implementation. However,
because of the difficulties experienced on this site, there was a review of how ERAS+ was
introduced to sites to ensure ERAS+ was promoted as adjutant to existing ERAS site practices
rather than a replacement. ERAS+ would focus on maintaining the core fidelity of surgery school

and delivery of perioperative respiratory bundle alongside the existing ERAS surgical care package.
Organisational Data recruitment

The recruitment of data collectors was an important contextual factor for the implementation of
GM ERAS+. It was very much understood that the funding and recruitment of data collectors for
each site would be essential to ensuring data was collected to support implementation delivery as
well as understanding its impact. The inability to recruit data collectors in a timely fashion meant
that some sites were unable to commence data collection as planned which prevented a phased
introduction of ERAS+. When data collectors left the programme as was the case for 3 of the sites
during the timescale of implementation of GM ERAS+, there were subsequent unintentional gaps
in data which meant that more granular data analysis wasn't possible for all sites for the duration
of the programme. Only sites A and E had data collection in place for the duration of the
programme and these were the sites that allowed the evaluation of PPC as explored in the
quantitative results section. One of the main reasons cited for why data collection recruitment and
retention for the programme was challenging was reported as the fixed duration of funding of the
post (18-20 months) and the banding offered to the post (band 3). Healthcare colleagues
undertaking new positions which are not substantive, particularly when they may already be in a
role in healthcare can be challenging, particularly when the pay banding is perceived to be low.
During implementation it was agreed with the Health Foundation that there could be an
adjustment in banding using underutilised funds, to make this position easier to recruit to and all
data collectors banding was moved and recognised as band 4. The value attached to the role

through the data collected meant that 4 sites moved their data collectors to being fixed members

121



of staff during the implementation of the programme, encompassing organisational aspects of

surgery school and making future recruitment more attractive.

5.3 The ‘Implementability’ of GM ERAS+

The Diffusion of Innovation model developed by Rogers and Burdge in 1962 [157], suggested six
features of innovation that made the adoption of interventions more or less likely. These were,
relative advantage, compatibility with existing system, complexity of the intervention, trialability,
potential for reinvention and observed effects. This was further defined by Greenhalgh and
colleagues to include risk from the intervention and they developed a feasibility tool using
‘Greenhalgh measures’ to understand the potential success of healthcare intervention

implementation 151 [158].

Using Greenhalgh measures in Table 5.1, we can see that ERAS+ appears to score well with regards

to feasibility of scaling as the GM ERAS+ programme.

Greenhalgh Measure Components of ERAS+ that support scaling

Relative advantage clear effectiveness with evidence base which

has been published

Compatibility compatible with intended perioperative

healthcare and patient audience

Complexity viewed in original implementation as simple to
follow and a common-sense approach to
improve pre-operative fitness, nutritional and
well-being, improve patient and family

education and so more likely to be adopted

Observability benefits are likely to be realised quite quickly

and should be easily visible

Reinvention potential adopting sites can refine ERAS+ to suit

their hospital needs

Risk from intervention low risk to the NHS with ERAS+ intervention

Table 5.1 ERAS+ assessed for scalability using Greenhalgh measures
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Damschroder developed the Consolidated Framework of Implementation Research (CFIR) which
expanded the attributes to seven to support intervention implementation [159]. These were
intervention source, evidence strength and quality, relative advantage, adaptability, trialability,
complexity and design quality and packaging, referring to how the intervention is presented and
healthcare usability. Klaci and colleagues have recently developed a conceptual framework to
understand the ‘implementability’ of an intervention using the domains: acceptability, fidelity,
feasibility, sustainability, and scalability [142]. This appears a useful tool to explore the

‘implementability’ of GM ERAS+.

5.3.1 Acceptability of ERAS+ implementation
Appropriateness and adoption

As observed in the quantitative results section, 1427 patients took part in the ERAS+
implementation across Greater Manchester between 2018 and 2019, and 85-93% (sites A, C, D, E,
F) of cancer patients having major colorectal resections appear to have their data captured in the
ERAS+ dataset. This suggest that the ERAS+ programme had a high engagement measure of
acceptability and patient recruitment as well as data completeness. Perceptions of high
acceptability, appropriateness and adoption align with reports from the qualitative interviews of
healthcare professionals involved in the implementation of the programme and from patients
receiving the programme. From a healthcare staff perspective, ERAS+ is viewed as simple to follow
and a common-sense approach to prepare and recover for major surgery. The benefits of the
intervention appeared clear to staff and they perceived its implementation as helpful to patient
care. Reflection of patient and carers experience with ERAS+ is also very positive from the
healthcare interviews and also from the patient satisfaction quantitative and qualitative feedback.
Improving compliance with ERAS+ process measures, particularly surgery school attendance,
nutritional commencement and early mobilisation with progressive implementation of the
programme supports the acceptability of ERAS+. There were no steering group reports of patients
experiencing side-effects or adverse events through participation in ERAS+. This is important
particularly in regard to potential problems with early mobilisation such as patient collapse. Early
steering group actions had been to advise sites that during the initial early mobilisation processes
at Manchester Royal Infirmary, the original hospital development site, had been complicated by
collapse episodes in patients with epidurals for pain relief. Epidurals commonly cause a lowering

of blood pressure through blocking sympathetic outflow [160] and often require blood pressure
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support medications such as noradrenaline to maintain an adequate blood pressure and allow
mobilisation. Standard operating procedures developed at MRI to support early mobilisation had
been shared through the steering group with participating sites to advise staff on how to safely
undertake mobilisation. These instructions included advice on gradual mobilisation techniques,
use of vasopressor blood pressure support medications where necessary and the avoidance of
blood pressure control medication which may have precipitated low blood pressure after surgery.

This all appears to support ERAS+ as being highly acceptable and a safe intervention.

Within surgery school, the explanation of major surgery as a major body stressor to patients, is
reported as helpful by staff and allows patients to see surgery as something that they can prepare
for as one might prepare for a major race such as a marathon. This promotes natural
conversations before surgery about how to improve pre-operative fitness, nutrition and well-being
as well as goal setting around smoking and alcohol cessation. It also allows a conversation about
preparation for the in-hospital elements of recovery, and better understanding of the need for
early mobilisation, early nutrition, incentive spirometer use. Using surgery school supports the
recognition of surgery as a teachable moment when patients are actively listening to healthcare

and supports the idea of patients as partners in their own recovery [103].

To explore the experience of patients undergoing colorectal surgery within an ERAS pathway, Gillis
and colleagues undertook qualitative interviews with 27 patients who had undergone colorectal
surgery [161]. They determined themes from these patient interviews which support the
usefulness of a pre-operative surgical education event such as surgery school: develop
opportunity to explain to patients the ERAS protocol you want them to follow, so that patients
become knowledgeable about their own treatment and allow them to act as partners; extend ERAS
guidelines to include the pre-surgery phase, so that patients can be prepared physically and
emotionally; consider using experienced patients to act as peer support; by beginning the ERAS
partnership early, patients have more time to prepare and are more likely to feel confident to
leave hospital earlier and continue their recovery at home; one size does not fit all and local and
patient adaptions will be useful. Supporting patients to be knowledgeable about their surgery and
supporting them to appreciate the importance of their role in their own recovery is an important
aspect of surgical care and helps mitigate potential patient barriers to surgical innovations such

as ERAS+.

124



5.3.2 Fidelity of ERAS+ implementation

Fidelity from a QI perspective is generally taken to mean, was the intervention delivered as
intended, with adherence to the protocol and did all the patients receive the same intervention
[142]. It does however allow for local context variation where this is thought to be helpful. Similar
process of implementation was utilized in all 7 sites and there was site agreement about what the
components of GM ERAS+ should be. This consistency was maintained throughout the
programme’s implementation period, with the aim that every patient in ERAS+ should benefit from
the processes involved. Monthly rotation of the ERAS+ steering group between the different
participating sites supported direct access to the teams delivering ERAS at each site and provided
reassurance and oversight of intervention fidelity. There was variation in the delivery mode of
surgery school however, with one-to-one face-to-face, group face-to-face and virtual models all
successfully used throughout the different sites. Indeed 3 of the sites used all three modalities to

enable as many patients as possible to benefit from surgery school.

5.3.3 Feasibility of ERAS+ implementation

Feasibility is taken to mean the ease of delivery of an intervention [142]. The implementation of
the ERAS+ perioperative surgical programme was feasible across multiple sites in Greater
Manchester. Data is presented in this MD for 1477 major colorectal surgical patients who
participated across the seven sites of the GM ERAS+ programme. ERAS+ was also introduced for
lung cancer, upper Gl and gynaecological cancer surgical patients alongside colorectal surgical
patients across multiple sites during the same period however through issues with data retrieval

they are not presented here.

Implementation of surgery school at new sites was readily easy to deliver, with 4 of the sites
achieving excellent compliance with this process measure and overall attendance at Surgery
school for all patients being 73% by the completion of the programme. For the perioperative
respiratory bundle, only one site achieved high compliance for all elements. Implementing the
regular use of oral mouthwash was particularly difficult and likely reflects widespread contextual
cultural reluctance, hesitance in its role in the prevention of PPC and the fact that oral healthcare
is generally done very poorly in hospitals [162]. The ERAS+ elements of oral nutrition, mobilisation
and the use of oral incentive spirometers were achieved much more readily and in many more
patients. From factorial analysis oral nutrition, mobilisation and attendance at surgery school were

associated with LOS and reduction in PPCs.
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Feasibility and fidelity align with the extent which ERAS+ was adapted to suit the local context
versus the original model e.g. variation in the delivery of Surgery School. Overall, the penetration
[163] or integration of GM ERAS+ practice into the hospital service setting seems very fair and

reflects a good level of spread of the intervention.

5.3.4 Sustainability of ERAS+ implementation

All interviewees reported that ERAS+ was something they were planning to continue at their site.

Examples of how they intended to sustain ERAS+ in the longer term included:

e Recruitment of ERAS+ Data Collector and ERAS+ Nurses on permanent contracts (with some
having already secured funding for this and supported by GM ERAS+ steering group ERAS+

business case (See Appendix 6).

¢ Financing solutions to challenges they have experienced (e.g. procuring branded bags for patient

belongings and incentive spirometers)

e Setting up Surgery School as an outpatient multidisciplinary appointment, in agreement with
commissioners. This would provide income stream for the provision of surgery school and support

investment for the site ERAS+ programme
e Data collection being amalgamated with other surgical data collection.
e Continuously updating Surgery School to ensure the latest information is provided.

One participant raised the risk of Trust's not being as enthusiastic about ERAS+ if the data did not
show an improvement after almost two years. A similar view was shared by another participant
who explained that they could justify their roles because they have achieved a reduction in length

of stay.

5.5.5 Scalability of ERAS+ implementation

We have demonstrated with the GM ERAS+ implementation programme that a peri-operative
pathway based on Surgery School and a postoperative respiratory care bundle is scalable and can
improve patient outcomes. Two NHS hospitals, where data collection was consistently in place for

the duration of the programme, were able to demonstrate a reduction in PPC of 40-50% alongside
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a statistically significant reduction in hospital LOS, replicating the results of the original ERAS+

implementation (38).

Importantly, we are also able to demonstrate that ERAS+ implementation was associated with a 1-
year survival advantage at 1 year follow-up. The pathway was associated with high levels of patient
satisfaction and no increase in 30-day readmissions. The population captured in these 2 hospitals
is reflective of patients having major cancer resection nationally [141] and the implementation of
ERAS+ provides an opportunity alongside other initiatives such as prehabilitation [164] to improve
care for patients undergoing major surgery and to help improve outcomes as we look to clear the

Covid surgical backlog [165].
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6.1 Primary hypothesis:

Is ERAS+ surgical pathway implementable across multiple sites in Greater Manchester?

ERAS+ is a lean perioperative surgical pathway that encompasses patient preparation and
recovery stages encapsulating an in-hospital stepped recovery programme. It focuses on achieving
a ‘functional recovery’ with a patient able to mobilise and eat within 24 hours of major surgery,
alongside achieving good oral healthcare and the use of incentive spirometry to reduce post-

operative respiratory complications.

The successful implementation of ERAS+ across seven hospitals in the GM healthcare system as
the GM ERAS+ programme has demonstrated that ERAS+ can be introduced across a system with
differing hospital contexts generating similar benefits to those observed in the original single site

implementation.

The implementation of GM ERAS+ generated benefits to patients, hospitals and the wider
healthcare system. The patient satisfaction levels achieved during implementation were excellent
and support the belief that ERAS+ is considered by patients as a beneficial partnership with
clinicians. Placing patients as partners in their care aligns with the NHS long term plan and global
perioperative initiatives across the world [57, 58]. Recent evidence confirms persistent on-going
functional disadvantage in older patients following major colorectal cancer resection [166]. When
faced with major surgery, older, more frail people, are less likely to place as much importance on
length of survival but instead on quality of life (QOL) and functional independence [167]. The
ERAS+ pathway by supporting patient preparation and particularly prehabilitation alongside

minimising complications associated with surgery aims to facilitate this return to functional QOL.

Surgery School supports a patient-centred approach involving both patients and family members
by offering a framework of target setting for short-term, as well as long-term goals in relation to
their surgery. It is well recognised that patients’ network commonly suffers from anxiety morbidity
with concerns about their loved one’s surgery and opportunity for long-time survival in the case
of cancer resection surgery [168]. Families that are able to act openly and solve problems for their
relatives will be less anxious and have lower levels of depression [169]. In the ERAS+ programme,
families and patient's friends are actively encouraged to participate in the ERAS+ programme and
given a role to support patients in their efforts to improve their fitness, nutritional and well-being

status.

At a hospital level during baseline implementation, some of the participating sites had what were

reflective of what has happened across the UK to ERAS programmes, following their original

129



introduction in 2011 [46]. With the implementation of ERAS+ there was the opportunity to update
enhanced recovery surgical practice across the 7 hospital sites in the project and bring all practice
up to a higher standard in a collaborative setting. This was particularly the case with the Health
Foundation supported data collector role which offered each site an explicit resource to produce
its own data and support local surgical pathway improvement. The data collectors were noted to
undertake a more project administrator role as the project advanced and supported the creation
or rejuvenation of the ERAS/ERAS+ multi-disciplinary team with medical, nursing, pharmacy, allied
health professional and managerial participation. All sites reported the need to sustain the role of
ERAS+ administrator to support data collection as well as undertaking the organisational aspects

of surgery school.

The important evolution of peri-operative medicine as a multidisciplinary team endeavour is being
increasingly recognised [170]. Allied health professionals, pharmacy and surgical pathway data
provision are now seen as fundamental to providing quality care for surgical patients.
Collaborative working and peer support were seen as extremely positive steps in GM ERAS+ to
improving care and there are many examples of where this is proving useful in improving surgical
care using national benchmarking tools such as the UK PQIP [126] and GIRFT [69] programmes.
There was considerable opportunity for collaborative working and through taking part in the 2-
year project more than 250 NHS employees from the various participating sites benefited from
learning in quality improvement techniques and rapid cycling evaluation from our quality

improvement partner, with attendance at learning events.

The ERAS+ programme in Greater Manchester is the first UK example of system or regional ERAS
implementation to be carried out across multiple hospitals as an implementation programme.
Outside of the UK, the Alberta healthcare system in Canada is one of the only systems that has
undertaken a similar approach to system ERAS implementation. Across a healthcare system of
around 3 million patients, Alberta has undertaken a series of ERAS pathway implementations
across 5 surgical specialties (colorectal, liver, gynaecologic oncology and radical cystectomy) across
9 hospital sites between 2014 and 2018 [171]. A review of this collective process was undertaken
in 2021 with a review of 7757 patients that had participated in this series of implementations. In
the total cohort there was an improved adherence to ERAS from 52% to 75% which was associated
with a reduction in LOS from a mean of 9.4 to 7.8 days. Similar to GM ERAS+, the Alberta team
focussed on clinical and operational leadership, and the development of intersite relationships

through steering group meetings. From an economic perspective, the Alberta ERAS programmes,
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had a return on investment as high as 7.3, meaning every dollar spent brought a $7.3 return
allowing the authors to conclude that ERAS implementation was cost-saving in Alberta [172]. From
the results presented here for GM ERAS+, although no formal health economic analysis was
undertaken, the LOS reduction would be expected to produce a financial benefit for

commissioners and the GM integrated health system.

It is important for future scaling to consider which elements of ERAS+ may be most beneficial for
patients. Factorial analysis [137] allows 2 or more variables to be compared in their relationship
to an outcome. Using this type of analysis, we identified that surgery school, early mobilisation
and oral nutrition appear to be the components of ERAS+ that were most associated with
reduction in LOS. The likely importance of these 3 measures in terms of LOS reduction, is seen in
how Hospital A which was very complaint in these measures, but not so much in others (oral
healthcare) and was still reporting a similar reduction in LOS to Hospital E which was very
compliant in all. The role of surgery school in supporting behavioural change and life-style
modification is now gathering momentum and is viewed by many hospitals as a vital step in re-
engineered major surgical pathways [173]. The pre-operative environment provides a unique
teaching opportunity when patients are switched on to their health and are listening. This supports
acute behavioural change and hopefully longer-term lifestyle modification [103, 105]. Alongside
the role of Surgery School, the GM ERAS+ programme was very successful in achieving DREAMing
(drinking, eating and mobilisation) [50]. Indeed, for all sites that took part in the GM ERAS+
programme early mobilisation and oral nutrition were elements that could be achieved readily.
Being able to get patients mobilised suggests that anaesthetic and surgical techniques that were
employed as part of the programme were supportive of good functional recovery. Early
mobilisation supports patient rehabilitation and reduces complications[174]. Early nutrition is
supported alongside early mobilisation in improving patients’ recovery following lower Gl surgery
[175]. Alongside the GM ERAS+ programme, Loftus has previously demonstrated that a focus on

DREAMing in a streamlined ERAS pathway was successful in reducing complications and LOS [51].

It is interesting that Hospital A alongside some of the other hospitals in the GM ERAS+ programme
reported difficulties with the embedding of oral healthcare measures of twice daily toothbrushing
and use of mouthwash. Oral healthcare is generally not well done by NHS institutions and by
healthcare workers it is often seen as a low priority [176]. Oral healthcare as a health intervention
is extremely low cost and has increasingly been seen as a public health priority for good long-term

health [177]. Evidence is accumulating about its potential role in preventing ward-based hospital
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acquired pneumonia through the use of ward based oral healthcare staff training in the Mouth
Care Matters programme [178] and other surgical specific cohorts [179]. With this in mind we
would still aim to support its role in Surgery School patient education and hospital healthcare

professionals utilising ERAS+ programme.

ERAS+ includes incentive spirometer (IS) as part of its pathway in an effort to reduce the incidence
of atelectasis after major surgery. This follows on from the original ICOUGH bundle which
demonstrated the use of IS as part of the respiratory bundle helped reduce the incidence of PPCs.
Despite the widespread use of IS in post-surgical practice, particularly in the USA, there is a lack of
evidence for its use, and it may be viewed as costly [180]. Many of the previous trials however
tended to present patients with IS only after surgery rather than training patients in their use
beforehand, as we do with Surgery School. Physiotherapy directed IS training alongside
explanation and training in breathing techniques to be used in the post-op period is we consider
a fundamental step in supporting patients [181]. In the ERAS+ programme, IS are given out during
surgery school and appear to act as a useful adjunct for patient engagement. In the post-operative
period IS are prescribed and this supported utilisation in the ERAS+ implementation as well as
MDT training in supporting patient compliance alongside early mobilisation. They also act as a
bedside reminder for patients to undertake breathing exercises in the post-operative period.
Using IS in a more regulated way is also supported by a recent RCT study in patients undergoing
cardiac surgery where patients were randomised to reminded with regular hourly prompts to

undertake IS exercises, with a consequent reduction in respiratory complications [182].

6.2 Secondary hypothesis

What are the barriers and facilitators to the implementation of ERAS+?

The most recent guidelines for perioperative care in elective colorectal surgery from the ERAS
society has 24 items that form part of pathway compliance [183]. Although it is recognised that
not all items need to be achieved for successful ERAS delivery, the pathway remains onerous.
ERAS+ is a lean perioperative surgical pathway that encompasses patient preparation surgery with
a pre-op surgery school to help educate the patient about expectations of surgery and encourage
their role as partner in their own care. This simplification of standard ERAS peri-op pathway
considered to be good existing functional enhanced recovery programmes, others however had

suffered from chronic under resourcing and were limited in their scope and effectiveness, this is
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facilitates ERAS+ implementation, with a focus on achieving a functional patient from an
anaesthetic and surgical perspective and because of fewer elements, measurement of compliance

is much more straightforward.

Surgery school is an excellent facilitator to good preparation and recovery for major surgery and
was a significant success in the implementation of GM ERAS+. By aiming to make the patient a
partner in their own recovery, the pathway becomes automatically more patient centred. Patients
are actively being approached to more active in their own healthcare particularly in a chronic
health setting [184]. Surgery is a unique motivator and viewed as a teachable momentin a person’s
life when they are actively listening to healthcare, which can support significant lifestyle
modification [103]. By also educating patients about what is expected from them to support their
own recovery, Surgery School aims to prevent patients being an unintentional barrier to the
implementation of ERAS/ERAS+. It is important that patient experience from pathways such as
ERAS+ is used to improve the experience for future patients. To support this more formally,
previous patients can be approached to undertake expert user involvement and support co-

development of new pathways as was the case with the GM ERAS+ development.

Cohen and Gooberman [185] in their review of staff experience with ERAS implementation in
different surgical cohorts, highlighted five main staff facing themes which supported
implementation of ERAS protocols; communication and collaboration, resistance to chance, role
and significance of protocol based care, knowledge and expectations. The implementation and
scalability of ERAS+ is consistent with addressing these themes and aimed to ensure effective
multidisciplinary team collaboration and communication, education of staff involved in the
delivery of ERAS+ with a particular focus on the rationale for why it was being implemented,

recruitment of local dedicated clinical champions with time to support and direct implementation

The make-up of the site ERAS+ teams and their role in the microsystem context was fundamental
to successful implementation. It is recognised that clinical anaesthesia and surgical champions
support the introduction of new innovations in surgical ERAS pathways and are crucial to their
success [186]. However, the majority of ERAS+ and other ERAS interventions are delivered outside
of the theatre environment by nurses and allied health professionals, and they should be viewed
as pathway ‘champions’ also. The significance of their role was recognised in GM ERAS+ and those
sites that achieved the best results following ERAS+ had excellent AHP and nurse leadership,
indeed in some cases these individuals increasingly became the ‘leading champions’ of ERAS+ as
implementation progressed. A combination of multiple speciality clinical champions appears a

strong element in supporting successful implementation at a microsystem level. From these site
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teams, nurse and AHP peer to peer support to other sites, should be encouraged as was the case
with GM ERAS+. This is one of the benefits of undertaking collaborative implementation taken

across multiple sites.

Although ERAS+ implementation was successful across GM, not all sites had the same readiness
or willingness for implementation of ERAS+. There were certainly cultural barriers to
implementation at different sites where ERAS+ was seen as a ‘threat’ by some of the healthcare
providers to what was already being delivered on the site. Organisational readiness is described
by Weiner et al [187] as the ‘extent to which organizational members are psychologically and
behaviourally prepared to implement organizational change'. This is likely reflected at multiple
levels in an organisation with individual, group and organisational aspects [188]. Implementation
of ERAS+ at future sites could utilise pre-implementation readiness for change evaluation tools
such as The Organizational Readiness for Implementing Change or ORIC, to understand what
aspects or level of organizational readiness is necessary for an optimal implementation process
[189]. The analysis of GM ERAS+ using the MUSIQ model [147] was a useful means of examining
the contextual elements of GM ERAS+, focussing on the micro and macrosystem, external
environment facilitators and barriers. Alongside the use of an Organizational readiness tool, a
checklist of GM ERAS+ contextual factors based on the MUSIQ model would be useful aid in

supporting future implementation of ERAS+.

For successful large-scale implementation of a healthcare innovation such as ERAS+, explicit data
collection resource was essential to provide reliable data to measure both its implementation
success at site level and to evaluate its usefulness and healthcare value at a system level. This was
made possible for GM ERAS+ because of funding secured from the Health Foundation. On-going
funding of data collectors at 5 of the 7 sites was achieved largely because of the positive results of
the project and the expanded role of the data collector to an ERAS+ administrator incorporating
data collection, surgical school and other administrator management tasks. For future
implementation of ERAS+ in other sites, exploration of other methods of data collection will likely
be necessary as specific funds for data collectors may not be possible. As most hospitals now use
electronic health records, the process measures within ERAS+, such as attendance at surgical
school, mobilisation and nutrition within 24 hours of surgery, should prove useful time stamps to
measure ERAS+ process compliance, which could then be combined with hospital LOS and
readmission as outcome data. Improvement data collection tools such as Web improvement
Support in Healthcare (WISH) using open-source coding have been developed to provide cost

effective means of undertaking QIl. They provide QI evaluation and analysis by incorporating
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Statistical Process Control charts for use with both community and hospital electronic data

captured [190].

Details of the ERAS+ programme including implementation tools are freely available as
downloadable resources @www.erasplus.co.uk [131]. Further learning from the implementation
of ERAS+ in Greater Manchester is being developed, which will detail the facilitators and barriers
to implementation. These will be shared through the eras+ website as well as through future

publications.

Summary

We have successfully implemented the ERAS+ colorectal surgical pathway into seven other GM
institutions as part of the GM ERAS+ programme. This system level implementation has delivered

excellent patient outcomes and confirms that the pathway is transferable out of a single centre.

ERAS+ supports the triple aim of improving patient experience of care; improving population
health by reducing complications and reducing the per capita cost of healthcare [27]. It offers NHS
hospitals a low-cost bolt on for existing ERAS programmes. Quantitative and qualitative analysis
of the findings of GM ERAS+ implementation identify facilitators and barriers for future
implementation. The delivery of a fully engaged and functional patient in the immediate post-
operative period who is able to mobilise and eat, appears a very reasonable and achievable target
for colorectal surgical pathways.

and recovery stages encapsulating an in-hospital stepped recovery programme. It focuses on

achieving a ‘functional recovery’ with a patient able to mobilise and eat within 24 hours of major
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71 Limitations

This MD has strength and limitations. One significant strength is the size of the GM ERAS+
colorectal surgical cohort (1427 patients) involved in the implementation of GM ERAS+ over an 18-
month period. This surpasses the 1333 patients in the Alberta regional colorectal ERAS
programme [191]. The second strength is the ability of the programme to scale across multiple
teams and across multiple sites, within 1 health care system, with similar outcome improvements
to the original single site implementation. The high number of cancer patients included in this
study also support the suitability of the ERAS+ pathway in colorectal cancer patients alongside
major benign colorectal surgeries. Although the data for ERAS+ in other surgical cohorts in GM
was not available for this MD report, following the success of Alberta programme in similar
cohorts, it is likely that we would have seen an advantage for lung, gynae and upper Gl patients

with the utilisation of ERAS+ in those cohorts in Greater Manchester.

Limitations of this project include the pre post design and the lack of randomised assignment
mean that unmeasured variables could account for the association between the implementation
and improved outcomes. To help overcome this it was planned to create a quasi-experimental
cluster design, where sites would be grouped together into 2 cohorts. Unfortunately, with the
operational delay in recruitment of data collectors this was not possible for the project. Control
groups were developed for patients undergoing similar surgery at non-ERAS+ GM sites. Quality
improvement projects such as GM ERAS+, particularly those with a care bundle approach will often
carry a significant number of limitations and they may struggle to confer causation following
successful implementation [192]. Itis quite possible that other factors outside the implementation
of ERAS+ were responsible for the improvement in PPC and LOS. This is complicated further by
the issues experienced with data collection recruitment and retention during ERAS+
implementation which reduced the number of sites where PPC prevention could be analysed.
However, where there was robust data collection, we have shown similar benefit in two separate
institutions and there was no other significant alteration in anaesthetic or surgical practice during
the implementation of ERAS+ that we are aware of. It is also reassuring that the introduction of
ERAS+ into 2 new hospital sites was able to generate similar results to the original ERAS+
implementation. The benefits of ERAS+ implementation are supported by the absence of LOS

improvement at the control sites during the implementation period.

The finding of an improved survival at 1 year is interesting and supports reports from other ERAS
protocols in colorectal cancer surgery programmes which have demonstrated that high levels of

ERAS compliance were associated with lower rates of complications and better 3-5 year survival
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[193, 194]. However, when the Alberta team corrected for confounding factors in their system
ERAS implementation, although LOS improvement and reducing in post-op complications
remained, an apparent positive affect upon mortality was no longer seen [171]. Going forward we
will have the opportunity to look at the impact of the ERAS+ on cancer patients 2 year survival in

Greater Manchester using the NBOCA dataset.

To support national scaling of ERAS+, a cost-effectiveness analysis of the GM ERAS+
implementation within this MD, would have added to a clearer understanding of the health
economic and social impact of the programme. | would aim to achieve this as a near future
element of the GM ERAS+ programme, which will support its wider scaling and spread by the new
generation of ICBs. However, for the purpose of this MD, based upon similar costing models to
the original ERAS+ York evaluation in Appendix 1, there appears financial savings evidence to

support its use.

7.2 Future research

In other ERAS models, it has been established that increasing the compliance within ERAS there is
inverse dose-response association between ERAS adherence and clinical outcome improvements.
There is however an ever-reducing return on effort and investment. Within the factorial design of
this programme, it appears that surgery school, and the establishment of nutrition and
mobilisation within the first 24 hours of surgery have the greatest impact. This supports the recent
success of the promotion of DREAMING within the national PQIP programme with its focus on
functional recovery as demonstrated by early eating and mobilising. These pathways are
deliberately designed to be lean and with the minimum number of elements that improve
outcomes. Thus, an iterative development of ERAS+ would look to study a Surgery School-
Dreaming bundle in other non-colorectal surgical cohorts. This could be supported by using
sequential, multiple assigned randomisation trail (SMART) technique [195] where adaptive
sequence of implementation strategies can examine the various components influence upon
outcomes and well as understanding how best to efficiently and effectively support implement

strategies with sites that struggle with implementation.

The implementation of system wide prehabilitation and recovery programme Prehab4Cancer for
colorectal patients within Greater Manchester began in late 2019 and is now substantially funded.

Prehab4Cancer directly builds upon GM ERAS+ implementation outlined in this MD and future
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work will include an evaluation of the first UK regional model that combines system level ERAS and

prehabilitation.

7.3

Conclusions

ERAS+ is a lean perioperative surgical pathway that encompasses patient preparation and
recovery stages encapsulating an in-hospital stepped recovery programme. It focuses on
achieving a ‘functional recovery’ with a patient able to mobilise and eat within 24 hours of
major surgery, alongside achieving good oral healthcare and the use of incentive

spirometry to reduce post-operative respiratory complications.

The successful implementation of ERAS+ across seven hospitals in the GM healthcare
system as the GM ERAS+ programme has demonstrated that ERAS+ can be introduced
across a system with differing hospital contexts generating similar benefits to those

observed in the original single site implementation.

Patient friendly education about surgery through the Surgery School model within ERAS+,
opens a significant opportunity for lifestyle interventions, explanation of surgical and
anaesthesia processes prior to surgery alongside the introduction of prehabilitation to
help optimise physical, nutritional and psychological well-being. Following its development
in Manchester, Surgery School is now delivered across many NHS institutions. Flexibility in
the delivery of ‘surgery school' patient education during the course of GM ERAS+
implementation with both face-to-face as well as virtual delivery supported a Covid-19

ready solution to support patients’ preparation for major surgery.

Within the ICOUGH-Dreaming respiratory bundle utilised in GM ERAS+, it was possible to
identify through factorial analysis that the initiation of early mobilisation and early
nutrition within the first 24 hours after surgery, alongside surgery school attendance pre-
op had the strongest link to a reduction in post-op complications and length of stay

reduction. These elements should be prioritised in future ERAS pathways.

Pathways such as ERAS+ which deliver surgical care particularly for patients with cancer
should be patient centred. To support this more formally, previous patients and relatives

of previous surgical patients should be approached to undertake expert user involvement
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and support co-design and development of future pathways. It is important that patient
experience from pathways such pathways is used to improve the experience for future

patients.

The make-up of the site ERAS+ teams and their role in the microsystem context was
fundamental to successful implementation. It is recognised that clinical anaesthesia and
surgical champions support the introduction of new innovations in surgical ERAS pathways
and are crucial to their success. However, the majority of ERAS+ and other ERAS
interventions are delivered outside of the theatre environment by nurses and allied health
professionals. The significance of their role was recognised in GM ERAS+ and those sites
that achieved the best results following ERAS+ had excellent AHP and nurse leadership,
indeed in some cases increasingly becoming the ‘leaders’ of ERAS+ as implementation
progressed. A combination of multiple speciality clinical champions appears a strong

element in supporting successful implementation at a microsystem level.

For successful large-scale implementation of a healthcare innovation such as ERAS+, data
collection resource was fundamental to both measure its establishment and also to
evaluate its usefulness and potential healthcare value. Future site ERAS+ implementation
will be able to utilise the growing prevalence of hospital electronic health records to

support data collection.

Although ERAS+ implementation was successful across GM, not all sites had the same
readiness or willingness for implementation and implementation of ERAS+. Future sites
would benefit from a pre-implementation site assessment and other quality improvement
tools such as MUSIC to help understand the interplay between the process intervention

and the hospital context that ERAS+ is being planned to be delivered in.

A toolkit of ERAS+ tools to support implementation and learning from GM ERAS+ including

data analysis approaches has been gathered to support future implementation.
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Appendix 1. York Health Economic Evaluation of Original ERAS+ single site
implementation

L. YHEC

York Health Economics Consortium

NHS Innovation Accelerator

Economic Impact Evaluation Case Study: ERAS+

Summary

ERAS+ is a pathway reducing post-operative pulmonary complication (PPC) risk by preparing
patients for and recovery from major surgery. ERAS+ was developed and implemented in Greater
Manchester from where a published trial has been used as the basis for this case study. The results
show a net saving of £564 per person and £392 875 for the whole trial. This is on the basis of inputs
including nursing and data collection support, purchase of incentive spirometers and surgery school
sessions for patients.

1. BACKGROUND

Postoperative pulmonary complications (PPCs) are associated with adverse outcomes that include
death, longer hospital stay and reduced long-term survival. * Am audit conducted in 2013 identified
a PPC rate of 16/83 (19.3%) in patients undergoing elective major surgery who were admitted to
critical care postoperatively. *

A perioperative care pathway called Enhanced Recovery After Surgery (ERAS) was developed to
reduce postoperative complications and facilitate rapid discharge. It is based on the participation of
patients in a planned programme of recovery in hospital. It has been used with patients having major
surgery and its implementation has had success in the UK. However it does not specifically address
PPC. As a result of this, ERAS+ has recently been developed, building on the original ERAS and
incorporating elements of an American programme called ICOUGH (Incentive spirometry,
Cough/deep breath, Oral care, Understanding patient education, Get out of bed. Head of bed
elevation), which has shown some success in reducing the incidence of PPC. *

! Moore JA, Conway DH, Thomas M, Cummings D & Atkinson D_ (2017) Impnct of & peri-operative quality improvement
mmrrma on postoperative pulmonary complications. Ansesthesia, 72, 317-327 ok HFulh Eo o

3 Casskdy MR, Rosenkranz P, McCabe K. et &l (2013) | COUGH: reducing postoperative mﬁn‘mmmicauuna with &
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ERAS+ is targeled al patients requiring critical care admission after elective surgery, specifically
major alective colorectal, gynaecology, head and neck, hepatobiliary, upper gastrointestinal, urology
and vascular surgery.

ERAS+ works across four phases of the full operative process:

. Preparation at home.

. Peostoperative critical cane.

. Postoperative surgical ward.
. Racovary at home.

There are seven elemants to the contents of the ERAS+ programme, which are applied across the
four phasas above:

. Mutrition — including healthy eating and post-operative supplements.

. Breathing — incleding breathing and coughing exercises and incentive spiromeatry.
. Activity — including increased usual physical aclivity and postoperative mobilisation.
. Oral health — including cleaning with toothbrush and chlorhexidine mouthwash.

. Psychological support — including links to Macmillan resources.

. General health — including smoking cessation and alcohol reduction.

. Family support — including family attendance at Surgery School.

ERAS+ was dewaloped and progressively implemented in Grealer Manchester. A full
implemeniation of the programme was carried out from September 2014. The population included
in this trial was alective surgical patients admitted to critical care who were at intermediate or high
risk of developing PPC according to the prediction tool ARISCAT (Assess Respiratory risk in Surgical
patients in CATalonia). + This case study is based on the information provided about that
implamentation.

The analysis was developed in springfsummer 2019 and was based on the information and evidence
available al the time.

The limitations of the analysis are as follows:

. The study from which dafa are taken was a bafore and after rather than randomised trial.

. Mew technigues in anaesthesia or surgery, may have confributed to improved patient
outcomes

. The walues of costs, parlicularly of benefits, are approximate, based on an example

condition, and may not reflect the true values of reduced length of stay.

4 Canel J, Gallart L, Gomar C, e al. (2010} Prediction of posioperafive puimonary complicalions in a population-based
surgical cohor. Anesthesiology; 113: 1338 -50.
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Z INPUT COSTS

The main inpuls for the ERAS+ programme are: nursing; data collection support; incentive
spirometers (devices used to improve lung function by teaching patients o take slow, deep breaths);
and 'surgery school” sessions. The nursing and data collection roles are both full time employed
staff. The cost of incentive spiromaters has bean taken from the average prices paid by five trusts.
' Patients and relatives wera provided with training for ERAS+ at multidisciplinary-led “surgeny
school' session, whare they were given education on the ERAS+ programme and were frained to
use an incentive spiromeatear.

The values for thess inpuls, as used in this analysis, are shown in Table 2.1

Table 2.1 Annual costs for the ERAS+ programme (2019720 values)

Inpart Description Annual cost

Mursing support for the programme Cine full time nurse at Band & = ETH.E18

Data collection support One full time Band 4 = E50,084

Incentive spirometers Average und cost E4.13 for 698 patients = £2 876

Sungery School seasions E5E.19 per attendance for 696 patients © E38,106

Total annual cost £170, 885
Soarces:

* FESRU. Unit Coats of Health & Soclal Care. 2018 Hoapital-based nurses. Band 6.
* FESRU. Unit Costs of Health & Soclal Care. 2018, Hospital-based scentific and professional staff. Band 4.
= Egtimated from data provided by MHS Transformation Lind

The cosf of the surgery school sessions is based on 890 minutes of time for a surgical consultant and
other multidisciplinary team member(s) which is taken here to mean a full time specialist
Physiotharapist, Band 6. ¢ The Band & nurse would be expected o be part of the swurgery school,
but histher tima is not induded in the cost of this element as that would entail double-counting their
time, given that their amployment costs are already accounted for.

The cost of the incentive spirometers is based on the costs provided for five centres that each
purchasa their own devices. The cost is the average, excluding one thal is an outlier. © All costs are
given at 201920 values.

The number of palients is based on the numbers in a full implementation trial that iook place from
Seplamber to December 2014 (232 patienis). * This is then multiplied up to give the number for a
full year at full implementation (8596 patients).

Thera may be administrative support for the surgical consultant leading the program, who will also
and help fo daliver the surgery school. This will depend on the size of the programme and has not
been included in this analysis.

i Data provided by NHE Transformation Unil for this case study.

% Cost taken from: PESRLUL Unil Costs of Health & Social Care. 2018. Hospital-hased health care staff.

7 Data provided by NHS Trarsformation Unil Tor this case sludy.

! Moore JA, Comway DH, Thomas M, Cummings D & Afinson D. (2017} Impact of a peri-opsrative quality improvement

programeme on posioperative pulmonary complications. Anasesthesia 72, 317-327.
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3. OUTCOMES & ECONOMIC ANALYSIS

ERAS+ has been shown fo reduce the incidence of PPC from 18.7% 1o 8.7%, cne year afler
implameniation. #+ The same source reporis an average reduction in length of stay (LOS) of thresa
days following surgery, from a median of 12 to 8 days. It is assumed here that the average threa
day reduction in LOS is across all patients in the trial, and not just for those who had PPC.

The cost of a three day reduction in length of stay is estimated at £810, based on a cost of E2T0 par
alective inpatient excess bed day, for a reference condition of ‘complex large intestine procedures,
19 years and over, with CC score §-8'. ' Comparing the costs and economic benefits of ERAS+
give the results shown in Tabla 3.1.

Table 3.1 Annual costs and savings for the ERAS+ programme aver one year at full
implementation (201929 values)

Fer parson Whole programme
{=696)
Total cost. From Table 2.1 E246 E170,BES
Total saving £810 ES63, 760
Net saving 564 E392 8BTS

4. CONCLUSION

This casa study indicates a net cost saving for the use of ERAS+ of £392 B75 for one year with full
implemeaniation in a single tnest. This is based on a four-monith trial that ook place in 2014. There
ara cumently plans to implement the programme across Greater Manchester which would have an
annual participation of around 5,000 patients a year. "' If the same level of savings per patient were
achiaved, that would imply total net savings of around £3.6m for the region.

ERAS+ is also reported to produce benefits in quality of life, measured with EQSD and in reducing
disability, measured with tha WHO Disability Assessment Schedule (WHODAS2.0). However, the
data for thesa benefits wera not available for this case study and it is challenging to ascribe economic
valuas for them.

As previously mentioned, thare are some limitations within the analysis, relating to the fact that the
study from which data are taken was a before and after rather than randomised trial. This makes i
mone difficult to ascribe impacts to the intervention. Some new techniques in anaesthesia or surgery,
may have confributed to the improved patient outcomes seen. =@ In addition, the values of costs,
and particularly of benefits, are approximata. The latter are based on an example condition, and this
may mot reflect the true values of reduced length of stay for the patients in the trial from which data
on impacts were taken. Any assumptions have been clearly siated.

# Moore JA, Conway DH, et al. Op it

* National Schedule of Referance Costs Year : 20017-18 - All NHS trusts and NHS foundation rusts - HRG Data
information provided by the MIA Fellow, fom a Health Foundation application

2 oore JA, Cormaay DH, &1 al. Op dt.
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Appendix 2. Summary of learning from the monthly ERAS+ steering group meetings

1) Display run charts for ICOUGH compliance, length of stay and PPC An initiative to create ward
display areas and A1 sized laminated run chart displays of the ERAS+ data on each of the wards

was trialled at several sites and a template sent out to all sites to use.

2) Development of a new patient satisfaction measure Upon discussing the lack of consistency
across the sites around collecting patient satisfaction scores, the steering group decided in
December 2018 that a standardised patient satisfaction question would be added to post-

Surgery School questionnaires at all sites (see appendix 10).

3) Development of a pro forma for data outliers with an agreed LOS cut-off point After discussion
around LOS data, Stepping Hill Hospital have been developing a clinical review proforma to
support the review of data outliers. It was planned that this proforma would be shared across
sites and hopefully adopted by all implementation teams to see where improvements can be

made.

4) Core group of ERAS+ champions This initiative was agreed in December 2018 to boost
awareness and engagement with the programme. Some sites have experienced difficulty getting
‘buy-in’ from clinical members of staff for whom ERAS+ is not included in their allocated clinical
activity, as well as experiencing problems due to high turnover of staff. This is an ongoing issue

discussed at the steering group meetings.

5) Data collector role and contract Following feedback from steering group attendees and the
evaluation team the data collector JD was reviewed. Plans were put in place to rework the Job
Description and Person Specification and put the role through the Agenda for Change with a
view to upgrading it to a Band 4, Data Facilitator position. Template business case developed to
assist Trusts in making this role part of business as usual. The Job Description was amended to
include a clinical component as well as data collection responsibilities. Another site site reported

that they have secured a permanent position for their ERAS+ data collector.

6) Qualitative data collection Some of the qualitative data collection for the evaluation has been
informed by learning from the steering groups. The steering group discussions fed into the
decision to send out questionnaires to the nurses and data collectors for the Interim Report.

Suggestions for the interview schedule for the final evaluation were taken at steering group.

7) Abstracts and journals for publications
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There have been three successful submissions of abstracts by ERAS+ team members to the 7th
World ERAS Congress due to be held on the 1st-3rd May 2019. The ERAS+ Nurse at Stepping Hill
Hospital submitted an abstract on the implementation of the ERAS+ Surgery School. The
Consultant Anaesthetist at Salford Royal Hospital submitted an abstract on the implementation
of ERAS+ and incidence of post-operative pulmonary complications. The Consultant Anaesthetist
at Stepping Hill Hospital submitted an abstract on the initiation of physical activity prehabilitation

and rehabilitation for major colorectal surgery.

8) Changes to the data collection tool In March 2019, after a 12 month process the Greater
Manchester (GM) version of PQIP was updated to include an ERAS+ specific data set. Several of
the ERAS+ data sets have also been taken up by PQIP for inclusion on the national PQIP dataset,
such as the Rockwood Frailty Score. The collaboration with PQIP will allow for national

comparison of ERAS+ data.

9) ERAS+ patient belongings pack One site has begun to develop an ERAS+ ‘pack’ for patients,
which will contain an incentive spirometer, toothbrush and slippers. The site representative
explained that the pack would travel with the patient to the surgical admissions ward and the
high dependency unit. This site are getting quotes for ERAS+ branded gym bags and are in the
process of filming a video for the ERAS+ website explaining how to use the pack. They are also
working with their dental care associates to further publicise the importance of mouth care after

surgery.

10) Oral Diet and Nutrition It was noted that there are different standards at each site around
eating and weighing patients. An action was agreed to gather information on how this is
managed and agree an ERAS+ consensus here. GIT was reported that differences in how nutirion

is managed shows why other ICOUGH elements are so important at some sites.

11) Discussion about the relative importance of ICOUGH elements There was some discussion
on the inclusion of mouth washing. It was emphasised in July that the total bundle is more than
the sum of its parts and that we need to be cautious around the priorities of individual trusts
(e.g. oral health teams). ICOUGH weightings were discussed at a milestone meeting in April 2019

(see Appendixc13).

12) Sustainability In September 2019 discussions included how to get sustained data collection
within GM. A business case template was created to present to local hospitals. The importance of
the need for a permanent data collector/facilitator was discussed, as well as convincing sites that

PQIP is the way forward 80% of patients should be on PQIP. It was agreed that a letter should be
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drafted to Medical Directors gain their support for ERAS+ becoming part of BAU and to ask what
is needed from them to enable them to best support the project. This letter should include
information on how surgery school can be set up as an MDT and a case study of a site that has
seen improvement due to ERAS+. Executive support for ERAS+ can then be used as leverage in

any specific business cases.
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Appendix 3. Summary of learning from the ERAS+ milestone meetings
Meeting 1, September 2019

The first Milestone meeting centred on revisiting the ERAS+ goals and how the project was
currently supporting them. The three key elements to the ERAS+ pathway - prehabilitation, in-
hospital and post-hospital - were clarified. The key outcome measures and the expected

reduction in the rate of PPCs and LOS within the colorectal surgical speciality were discussed.

Variation in the delivery of Surgery School at each of the participating sites and the implications
of this were discussed, but and it was stressed that the same core educational content was being
delivered across all formats. Some of the sites were implementing classroom-style group session
Surgery Schools, while others were using online resources and one-to-one nurse-led pre-

assessments.

The sites were advised to start collecting a baseline for comparison by exploring the historical
data available on the chosen outcome measures. Issues that might affect data interpretation at
each site, such as low patient numbers and the length of the period of data collection, were also

discussed.

The pilot interview schedule for the qualitative data collection was approved, and it was
suggested that ERAS+ nurses, consultants and data collectors should be included. The ERAS+
scale up logic model was also reviewed and the rationale for resourcing was discussed, e.g. it
was suggested that there should be time given in job plans for the delivery of Surgery School. It
was also decided that data collectors and site clinical leads should be invited to the next

Milestone meeting.
Meeting 2, December 2019

The second meeting featured a review of the data at each site and collective view of each phase.
Issues relating to data quality and difficulties accessing historical data were discussed. The
problem of high staff turnover of data collector and nurses was raised, and the impact this was

having on data collector and data quality.

One of the sites noted a dip in compliance with ERAS+ in the absence of their ERAS+ nurse. The
nurse in question was solely delivering the ERAS+ education - these tasks were not spread
across the other ERAS nurses. The other sites were invited to think critically about fluctuations in

their data.
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A number of site representatives stressed that the workload of ERAS+ was quite high and it was
an outgoing struggle to embed the principles of ERAS+ into normal practice. A need for clearer
job plans and increased SPA (Supporting Professional Activities) allocation for the clinical leads
was identified. Plans for scaling up ERAS+ to other specialities within the participating trusts were

discussed and barriers to these plans, e.g. lack of funding and resource, were also mentioned.

The evaluation team presented preliminary findings from the semi-structured interviews with
core ERAS+ staff. The key themes were outlined and attendees fed back; discussions around the
lack of resource and time, staff and patient awareness and culture shift were had. It was agreed
that the evaluation team, would devise questionnaires and send them out to the ERAS+ nurses

and data collectors to further explore the development of their roles.
Meeting 3, April 2019

At the third meeting the definitions of success for pre-hospital, in-hospital and post-hospital
management were reviewed. It was noted that re-admission rate is a complex outcome measure
with a number of influencing factors, and that there is a danger of over interpretation. It was
agreed that this would be taken to the next Steering Group meeting to discuss and the decision

to use re-admission rate as a balance measure would be signed off.

It was noted that following the development of the standardised patient satisfaction question,
there was still a lack of data being submitted. The site representatives present noted that there
was not yet a data dashboard for this measure. In addition to this barrier, some sites reported
that they were unable to get this information from patients as ward staff were advising which
patients were not well or not appropriate to speak to. It was agreed that the patient satisfaction

score should be collected as close to discharge as possible.

The aggregate data was discussed and SPC charts were displayed. It was noted that there had
been no significant change in length of stay so far. The sites were asked to provide historical LOS
data going back 3 years to help determine change over time. A drop in Surgery School
attendance around December was noted; this was attributed to the fewer Surgery School dates
being scheduled over the Christmas period. It was noted that variability in PPC data was starting

to reduce but that the lack of baseline data continued to be an issue across all sites.

It was reported that there wasn't yet a statistically significant increase in compliance with the
ICOUGH bundle. Attendees felt that the compliance with teeth brushing was generally the
measure that was most difficult to achieve. It was discussed that the two most important

components in the bundle are mobilising and diet. Attendees discussed the option of having 4/5
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compliance with diet and mobilising as the core compliance requirements. The mobilising
measure was lower than expected, however it was noted that the interpretation of the

mobilising recording method had only recently been identified and clarified.

The main concerns raised at this milestone meeting were around the quality and consistency of
the data. For example, different Surgery School formats and different methods of mobilisation
have been recorded inconsistently across sites, which has affected the accuracy of compliance
data. It was suggested that the best way to mitigate the inconsistency in the data would be to re-
validate the data in time for the annual ERAS+ data review meeting in July 2019. It was requested
that an updated SOP (Standard Operating Policy) or checklist for the data collection was

circulated to the data collectors to support this validation process.

Findings from the qualitative interviews with the nurses and data collectors were fed back to the
group. Attendees agreed that nurses at some of the sites experienced a lack of support, and that
help from senior staff was needed to define and direct the role. The data collector role was
discussed, and it was felt that the data collector role was very broad and ill-defined. It was
suggested that work is undertaken to look at adding in a more clinical aspect to the role and
increasing it to a Band 4. Attendees also expressed concern that the end of the data collector
contracts approaching and flagged as a priority issue for all trusts going forwards. The gaps in
data collection, due to data collectors not being in post, and the lack of historical baseline for
baseline comparisons have been major issues throughout implementation. It was noted that it
has been difficult to standardise the approach to data collection. It was agreed that it might be

easier for sites to submit raw data to Haelo to help achieve consistency.
Meeting 4, October 2019

A reduction in variation of the aggregate length of stay was reported at this meeting. However,
there was only historic data for three sites and more data was needed to see a change in the
process It was identified that more specific data is needed on when incidences of PPC happen to
be able to review cases. It would be good to know specific dates of when incidences happened.
We need to look at cases between but need guidance on when this is possible. The aggregate
data showed that Surgery School attendance had increased and the mobilisation had decreased.
Difficulties mobilising patients at The Christie were now improving since the new data collector
role was filled, with patients being mobilised on the day of surgery. A vacancy in a key ERAS+ role
was noted and the impact on data collection. Another site reported two elements of ICOUGH

(teeth brushing and mouth washing) had become part of the HDU bundle.
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Meeting 5, November 2019

A meeting took place at the end of November 2019 in lieu of a formal milestone meeting in
December 2019. The primary focus of this meeting was to address data quality issues. The

actions from this meeting are listed below:

» HES data to be provided for readmission (question on whether this is from day of
surgery or day of discharge), mortality and length of stay. Lung codes to be shared with
AQUA

o Eachsite
o Aggregate view of Wigan and Tameside as control sites
o GIRFT peer groups

» Present PPC data at a quarterly/monthly level for reports

» Check PPC data at sites where there are consecutive 0% months

» AQUA to connect with Prehab4Cancer research application with University of Manchester

» Collection of data to end on 31st December 2019 followed by a 3 month period of data
quality improvement, validation and cleansing.

o Communicate this change to data collectors by phone then email.

o AQUA to communicate at Steering Group on 5th December

o Meeting to be organised with data collectors at the beginning of January to give
guidance on January - March 2020 activity

» Letter to Medical Directors to include request for historic data, data collection finish

date/plan and request for ERAS+ to be incorporated into business as usual

ERAS+ One Year Data Evaluation Meeting, July 2019

One 1 Year Data Evaluation meeting was held in July. This was well attended by team members
from all sites. The meeting provided an opportunity to review the data collection to date and
highlight areas for each of the sites to target going forwards (e.g. ICOUGH compliance, Surgery
School referrals) and drive consistency in data collection. A PQIP Fellow also came to present at
the meeting to discuss PQIP data collection and how this could be utilised in the future of ERAS+.

It was later agreed that Data Collectors would try to get all ERAS+ patients also inputted on PQIP.
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ERAS+ One Year Data Review Feedback - Thematic Analysis
The site teams were given eight prompt questions:

1. What is the data telling you?

2. Is this what you expected to see?

3. Do you see any change? If so, what caused it?

4. What can you learn from others for this measure?

5. What opportunities do you have to test and improve?

6. What opportunities do you have to share success?

7. 1s anything missing?

8. Do you have any questions of the data?

Their responses aligned with the following themes and subthemes:
Best practice

e Guidance from exemplar sites

A number of teams expressed a need for guidance from sites that have successfully

implemented ERAS+, e.g. MRI and sites that have had high compliance rates.
e Sharing successes

A number of teams were keen to share their learning and successful methods of implementation

with other sites.

e Lack of communication platforms

One team felt that they hadn't had an opportunity to share their findings with other sites.
Consistency in data collection

¢ Data guidelines

Some teams felt that it was important to have clear guidelines for data collection in the interest

of achieving consistency across the sites.

Consistency in implementation
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¢ Oral hygiene

Concerns were raised around the consistency of the oral hygiene component of the intervention,

specifically mouth wash.
e Definition of Surgery School

Some teams were looking for clarification around the definition of Surgery School, e.g. are 1:1

sessions compliant?
Surgery School
e Goals for improvement

One of the sites had a specific goal to improve the quality of Surgery School delivery and Surgery

School attendance.
e Examining why some patients don't attend

One site was hoping to further examine why some patients weren't attending their Surgery

School.
Data quality
e Variation

A number of sites were concerned about variation in the data. This was queried with regards to
small sample size and questioned the reliability. While the data is varied, the reliability is entirely

based on how it is entered.
e Small sample size

A number of sites were concerned about the small sample sizes. This creates wide variation in

the data. Sites also wanted to see the sample size with respect to the data points (numerator).
¢ Different types of colorectal surgery

One site questioned the impact of different types of surgery on the interpretation of the data,

e.g. some types of surgery have longer LOS than others.

e Patient-level data A number of sites expressed an interest in having access to patient-level data

as well as weekly and monthly data
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Appendix 4. Patient level quantitative data collected by the site data collectors for the GM
ERAS+ programme

Pre-operative data

Patient demographics

Age

NHS Number

DOB

Significant PMSHXx

Pre-op HBG

Sa02

ASA

Baseline daily exercise (mins)

Type of activity

Pre-op daily exercise (mins)

Type of activity

BMI

Weight

Smoking status

Recent chest infection < 2 weeks

Anaemia treatment pre-op

Use of ERAS+ virtual resources

Website or Application
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Operative data

Surgery type

Cancer or benign

Length of procedure

Type of anaesthesia

[GA/TIVA/Regional]

Planned post-op location

Post-operative data

PPC within 7 days

Clavien-Dindo (I-V)

Critical care length of stay

Hospital length of stay

Discharge destination

Readmission within 30 days

Mortality at 30 days

Mortality at 90 days

Mortality at 1 year
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ERAS+ Process measures

Surgery School attendance

pre-op

Within first 24 hours:

Mobilisation

Drinking

Nutrition (oral diet)

Using Incentive spirometer

[number balls recorded]

Mouthwash

Brushed teeth

Balancing measures

PPC

LOS

Readmissions
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Appendix 5. GM ERAS+ colorectal surgical codes
HO04 Total excision of colon and rectum
H04.1 Panproctocolectomy and ileostomy Includes: Proctocolectomy not elsewhere classified

H04.2 Panproctocolectomy and anastomosis of ileum to anus and creation of pouch however
further qualified

H04.3 Panproctocolectomy and anastomosis of ileum to anus not elsewhere classified
H04.8 Other specified Total excision of colon and rectum

H04.9 Unspecified Total excision of colon and rectum

HO5 Total excision of colon HO5 Total excision of colon (Clean-Contaminated)
HO05.1 Total colectomy and anastomosis of ileum to rectum

HO05.2 Total colectomy and ileostomy and creation of rectal fistula however further qualified
HO05.3 Total colectomy and ileostomy not elsewhere classified

HO05.8 Other specified Total excision of colon

HO05.9 Unspecified Total excision of colon

HO06 Extended excision of right hemicolon

H06.1 Extended right hemicolectomy and end to end anastomosis

HO06.2 Extended right hemicolectomy and anastomosis of ileum to colon

H06.3 Extended right hemicolectomy and anastomosis not elsewhere classified

H06.4 Extended right hemicolectomy and ileostomy however further qualified

HO06.8 Other specified Extended excision of right hemicolon

HO06.9 Unspecified Extended excision of right hemicolon

HO7 Other excision of right hemicolon

HO7.1 Right hemicolectomy and end to end anastomosis of ileum to colon Includes: lleocaecal
resection

HO07.2 Right hemicolectomy and side to side anastomosis of ileum to transverse colon

HO7.3 Right hemicolectomy and anastomosis not elsewhere classified
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H07.4 Right hemicolectomy and ileostomy however further qualified
H07.8 Other specified Other excision of right hemicolon

H07.9 Unspecified Other excision of right hemicolon

HO8 Excision of transverse colon

H08.1 Transverse colectomy and end to end anastomosis

H08.2 Transverse colectomy and anastomosis of ileum to colon

HO08.3 Transverse colectomy and anastomosis not elsewhere classified

H08.4 Transverse colectomy and ileostomy however further qualified

HO08.5 Transverse colectomy and exteriorisation of bowel not elsewhere classified

H08.8 Other specified Excision of transverse colon H08.9 Unspecified Excision of transverse

colon

H09 Excision of left hemicolon

H09.1 Left hemicolectomy and end to end anastomosis of colon to rectum
H09.2 Left hemicolectomy and end to end anastomosis of colon to colon
H09.3 Left hemicolectomy and anastomosis not elsewhere classified
H09.4 Left hemicolectomy and ileostomy however further qualified

HO09.5 Left hemicolectomy and exteriorisation of bowel not elsewhere classified
H09.8 Other specified Excision of left hemicolon

H09.9 Unspecified Excision of left hemicolon

H10 Excision of sigmoid colon

H10.1 Sigmoid colectomy and end to end anastomosis of ileum to rectum
H10.2 Sigmoid colectomy and anastomosis of colon to rectum

H10.3 Sigmoid colectomy and anastomosis not elsewhere classified

H10.4 Sigmoid colectomy and ileostomy however further qualified

H10.5 Sigmoid colectomy and exteriorisation of bowel not elsewhere classified
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H10.8 Other specified Excision of sigmoid colon

H10.9 Unspecified Excision of sigmoid colon

H11 Other excision of colon

H11.1 Colectomy and end to end anastomosis of colon to colon not elsewhere classified
H11.2 Colectomy and side to side anastomosis of ileum to colon not elsewhere classified
H11.3 Colectomy and anastomosis not elsewhere classified

H11.4 Colectomy and ileostomy not elsewhere classified

H11.5 Colectomy and exteriorisation of bowel not elsewhere classified*

H11.8 Other specified Other excision of colon

H11.9 Unspecified Includes: Colectomy or hemicolectomy not elsewhere classified

H12 Extirpation of lesion of colon Includes: Caecum

H12.1 Excision of diverticulum of colon (Dirty)

H12.2 Excision of lesion of colon to not elsewhere classified

H12.3 Destruction of lesion of colon not elsewhere classified

H12.8 Other specified Extirpation of lesion of colon

H12.9 Unspecified Extirpation of lesion of colon

H13 Bypass of colon Includes: Caecum Excludes: Bypass of colon when associated with
excision of colon

H13.1 Bypass of colon by anastomosis of ileum to colon

H13.2 Bypass of colon by anastomosis of caecum to sigmoid colon

H13.3 Bypass of colon by anastomosis of transverse colon to sigmoid colon

H13.4 Bypass of colon by anastomosis of transverse colon to rectum

H13.5 Bypass of colon by anastomosis of colon to rectum not elsewhere classified
H13.8 Other specified Bypass of colon

H13.9 Unspecified Bypass of colon
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H14.2 Refashioning of caecostomy
H14.3 Closure of caecostomy
H14.8 Other specified Exteriorisation of caecum

H14.9 Unspecified Includes: Caecostomy not elsewhere classified

H15 Other exteriorisation of colon:

H15.1 Loop colostomy (Clean-Contaminated)

H15.2 End colostomy (Clean-Contaminated)

H15.3 Refashioning of colostomy (Contaminated)

H15.4 Closure of colostomy (Contaminated)

H15.6 Reduction of prolapse of colostomy (Clean-Contaminated)
H15.8 Other specified exteriorisation of colon

H15.9 Unspecified Includes: colostomy not elsewhere classified
H29 Subtotal excision of colon

H29.1 Subtotal excision of colon and rectum and creation of colonic pouch and anastomosis of
colon to anus

H29.2 Subtotal excision of colon and rectum and creation of colonic pouch NEC

H29.3 Subtotal excision of colon and creation of colonic pouch and anastomosis of colon to
rectum.

H29.4 Subtotal excision of colon and creation of colonic pouch NEC
H29.8 Other specified subtotal excision of colon

H29.9 Unspecified subtotal excision of colon

H33 Excision of rectum

H33.1 Abdominoperineal excision of rectum and end colostomy
H33.2 Proctectomy and anastomosis of colon to anus

H33.3 Anterior resection of rectum and anastomosis of colon to rectum using staples Includes:
Rectosigmoidectomy and anastomosis of colon to rectum
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H33.4 Anterior resection of rectum and anastomosis not elsewhere classified

H33.5 Rectosigmoidectomy and closure of rectal stump and exteriorisation of bowel
H33.6 Anterior resection of rectum and exteriorisation of bowel

H33.7 Perineal resection of rectum HFQ

H33.8 Other specified Excision of rectum

H33.9 Unspecified Excision of rectum Includes: Rectosigmoidectomy not elsewhere classified
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Appendix 6. A summary of the various methods implemented by sites to gather patient
satisfaction comments and experience of ERAS+

Site Type of form Type of data Time of data Person who
used captured capture collected data
A Bespoke surgery | Quantitative and | At surgery Data collector
school feedback | qualitative school
form
Standard ERAS+ Data Collector
feedback form At discharge
B Standard ERAS+ | Quantitative and | At discharge Form handed to
feedback form qualitative patient for them
to fill in
o Standard ERAS+ | Quantitative and | At discharge Verbal feedback
feedback form qualitative recorded by
data collector
D Standard ERAS+ | Quantitative and | Day 3 or day 7 Verbal feedback
feedback form qualitative post-op recorded by
data collector
E Bespoke form Quantitative and | At discharge Verbal feedback
including qualitative recorded by
standard ERAS+ data collector
feedback
information
F Standard ERAS+ | Quantitative and | 3 days post-op Form handed to
feedback form qualitative or on discharge | patient for them
to fill in
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Appendix 7. GM ERAS+ Nurse business case

OUTLINE BUSINESS CASE PROPOSAL

Enhancing peri-operative care for major surgery in Greater Manchester

Name and contact
details of applicant

Business Group Service
Sponsoring Director Sponsoring Executive
Director

1. REASON FOR REQUEST

1. The following request seeks approval of TWTE / Band 6 of an ERAS+ Nurse to help

1 support with the implementation and project management of ERAS+, which
Medical Directors across Greater Manchester (GM) have endorsed the roll out of,
the benefits of ERAS+ pathway for the GMN population have been recognised by
the Healthier Together & Devo Manchester programmes.

1. Enhanced Recovery After Surgery (ERAS) is an evidence-based approach that

2 helps people recover more quickly after major surgery. There are several
established ERAS programmes in use within the NHS with proven benefits. Post-
operative pulmonary complications (PPC) are the most common complication
after major surgery, with rates as high as 30%. Patients who suffer these
complications will endure a prolonged length of stay (LOS) (extra 8 days) with a
10% increase in mortality. Existing ERAS programmes do not specifically address
the issues of PPC.

Postoperative pulmonary complications are common after major surgery with a
reported incidence of 30% - 40%. Adverse outcomes include death, longer
hospital stays and reduced long-term survival. Enhanced recovery after Surgery
(ERAS) is now a standard of care for patients undergoing elective major surgery.
Despite the high prevalence of pulmonary complications in this population, few
elements of enhanced recovery specifically address reducing these
complications.

2. THE CURRENT PROBLEM

Greater Manchester is a vibrant and dynamic conurbation with great potential for
2. economic growth and prosperity. However, the population of Greater Manchester
1 has traditionally suffered some of the poorest health in England. Good progress
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has been made in addressing the health challenges posed by the burden of
disease associated with social deprivation, poor mental health, cancers,
cardiovascular disease and poor lifestyle choices leading to problems of obesity,
alcohol related morbidity and smoking related disease, however further focus to
reduce health inequalities is essential.

Currently, hospital services in Greater Manchester are not financially sustainable.
Over recent years, despite planned cost savings, a number of Trusts in Greater
Manchester are facing challenging financial difficulties. This situation must be
addressed to ensure high quality services are consistently provided.

The Health and Social Care Partnership has offered GM to become a ‘new era’, as
the region became the first in the country to take control of its combined health
and social care budgets. It presents health officials with a unique opportunity to
tackle some of the poor health inequalities that currently blight the region.
Enabling each person to receive the same level of care, despite location.

Why does cancer surgery need a new pathway?
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There are strong views that ERAS+ can be rapidly adopted by other centres
around the UK, with a reduction in both short and long-term morbidity and
mortality. There are more than 250,000 major surgery procedures a year in the
UK. A 25-50% reduction in PPCs would realise a saving for medium to large
hospitals of +300K annual saving (based upon 500 patients reducing LOS by 2
days). ERAS+ has been selected by the NHS as 1 of only 8 National Innovation
Accelerator fellowships for mass scaling of the innovation across the NHS. The
selection team included the involvement of NICE, national AHSN leads and the
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group chaired by Sir Bruce Keogh. The effectiveness and cost-effectiveness of
specialist ERAS+ services are supported by the Health and Social Care
Partnership, Provider Federation Board and NHS England, and describes a
number of ways that rehabilitation intervention can deliver savings for health
and social care, for example:

reduce the cost of nursing, residential and social care;
reduce PPC complications;

reduce length of stay costs;

enable a person to return to work, get into or stay in work.

The ERAS+ Standards: How we currently perform and where we would like to
be post implementation;

1)

2)

3)

Advice: Activity, Muscle strengthening, chest training, nutritional,
wellbeing, anaemia management

This will be as part of our surgery school and we are also striving to set up
a link with local councils / health facilities in both Stockport and Tameside
to facilitate some community based pre-operative optimisation of diet,
smoking cessation and activity. This is via local council’s public health
departments. We currently have a well organised (award winning)
anaemia management program up and running.

Prehab: Surgery school, every patient with a family member invited
to attend, focusing on iCOUGH.

As a department we have arranged to visit CMFT on 11" May 2017, to
witness a surgery school session, on our return we hope to iron out the
details in terms of content, function and funding etc. Currently patients go
straight from OPD to our level 2 pre-operative nurse assessment;
suggestions are that patients would be referred to ‘surgery school’ from
clinic or via the pre op team as an MDT, which is being explored and
finalised. The ERP pre op document and ERP ICP already contain much of
the content for these periods of education; we would have to arrange for
the information to be transferred across and adding further
documentation in around Critical Care / Pain / Dieticians and Physio.

In hospital stepped recovery: Package for each major surgery
pathway, incorporating iCOUGH respiratory bundle

We have ERAS ICP; integrating ICOUGH into this would require minimal
change to the existing bundle. The main addition and financial outlay
would be for incentive spirometers for the patients. | feel it would be of
benefit to have an ICOUGH prescription on EPMA, we already have an
order set for these patients going to HDU so adding this on would not be
anissue. Locoregional anaesthesia, avoidance of excessive crystalloid /
colloid, lung protective ventilation, avoidance of NG tubes / drains,
laparoscopic surgery established. Looking at our audit data there is
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improvement to be made in our compliance with early postoperative
measures such as removal or avoidance of urinary catheters and
discontinuation of IV fluids. Dr Loveridge is currently carrying out an audit
on this, the audit will continue as ERAS + is launched and hopefully the
appointment of an ERAS+ nurse will see a measured improvement.

4) ERAS+ implementation team: Measuring compliance with ICOUGH
throughout with ward roundWith ward round, measure compliance
with iCOUGH
In 2011, the Trust agreed for an ERAS nurse to join the team, LOS
significantly reduced as a result of this appointment as the ERAS nurse
was integral to coordinating patients expectations and patients pathway,
the ERAS nurse was excellent at appropriately challenging the Consultants
regarding their patients care, paperwork being completed accurately and
timely and updating and policing the guidelines and standards which
should be adhered to. Since the ERAS left there has been an increase in
LOS which has impacted on the elective programme and fewer audits
completed due to time constraints.

5) Rehab advice: Activity, muscle strengthening and nutrition
Working in partnership with the councils and leisure centres we hope to
integrate with community services to provide an exercise and rehab
programme for these patients to be discharged into the community, this
will be a key element of the ERAS+ nurse job, they will provide a link in to
this service and be able to be a point of contact for patients once
discharged from the hospital and engaged rehabilitation. Telephone
follow up clinics were previously part of the ERAS nurse’s role which
helped reduce the number of patients needing a follow up appointment
with a Consultant or in a Nurse Led clinic, the telephone clinics also
prevented the patient representing in A+E. If a problem was identified on
the telephone an appropriate and time efficient appointment was
arranged resulting in low readmission rate equating maintained income
for the Trust and also a much improved patient experience as we were
deflecting patients away from A+E.

6) Measure outcomes: on hospital discharge, 30 days, 6 months and 1
year
Currently we have the standard national bowel cancer audit information
but nothing specifically relating to ERAS. This would be a key
responsibility for the ERAS+ nurse role.

3. PROPOSAL & OPTIONS BEING CONSIDERED
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3. Access to the current ERAS+ is not available widely across GM, developing the
1 Stepping Hill ERAS+ model with the support of an ERAS+ nurse will mean that
more people will:

e Have access to timely, high quality ERAS+ services at the intensity best
suited to their need
e Have a shorter length of stay
e Reduced access to hospital based services
e Improved outcomes
e Quicker return to work
e Care with Greater Manchester
This is supported by Surgery School education tools, videos, booklets, multi-
3. professional education and involvement, recognising the existing ERAS+ system
2 will benefit from further innovation. Currently patients follow similar
programmes irrespective of their current condition or ability, and there is no
method for a clinician to check whether patients are following the exercises or to
remind them to stick with the programme.

The options described below make the assumption that without substantive
recruitment, 4 middle grade locums required to cover rota gap. The following
options are considered:

Option \ Comments

Option 1 If we were to do nothing we would not be able to
Do nothing implement the ERAS+ model as the ERAS+ nurse
will be coordinating all of the patient pathways pre
and post operatively.

Option 2 Employ 1 WTE ERAS+ nurse at a Band 6 once the
appointment has been made SHH would be able to
deliver on the roll out of the ERAS+ model which is
proven to reduce post op respiratory complications
and shorten length of stay.

The vision is for Stepping Hill ERAS+ to assist patients in recovering as quickly as
possible after surgery. Support from the both clinical, executive directors and an
ERAS+ will help Stepping Hill Foundation Trust deliver state of the art
personalised care at every step of a person'’s surgical journey:

e The holistic approach will focus not only on the individual experience and
outcomes, but also the support provided to family and carers. ERAS+ will
support a person’s recovery during each stage of their pathway, from pre-
surgery care to post surgery.
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4.

—_—

e Given commissioning intentions for Enhanced Recovery for surgical
patients, it is envisaged that the GM ERAS+ service will be amongst the
first Enhanced recovery packages built to service GM population using the
expertise of constituent organisations.

e Developing a platform for effective pathways for surgical patients across
Manchester will require support from Health and Social care providers as
well as commissioners. The pathways recognise the importance of easy
access to experts in providing care. Access to all parts of the ERAS+
pathway needs to be timely, responsive and appropriate.

e ERAS+ aims to deliver care on a regional/local basis where possible, the
exception being when individuals require more specialist care that can
only be provided by a team with specialist expertise or if people choose to
access care from another part of the region.

e Greater Manchester residents will have access to the same standard of
service regardless of which borough they are resident. Programmes of
care will align to standardisation of care, to support effective and efficient
service delivery enabling the sustainability of good clinical care across the
whole patient pathway.

e Through monitoring the service, quality and effectiveness will be ensured.

FINANCIAL VALUE

ERAS + Nurse.xlsx

Option one is the preferred option. UHSM have recently appointed two ERAS+
nurses.

STRATEGIC FIT

The current organisation of health services in Greater Manchester was designed
to meet the needs of the last century. Today, the greatest requirement is the
ongoing care of people with multiple long term conditions and, to meet these
needs, the NHS needs to take a more strategic approach to shifting the balance
of care form hospital to community, primary, social and self-care. It is also
recognised that access to specialist care needs to be improved across Greater
Manchester. The presence of leading international institutes within GM should
ensure that all national quality standards are met ensuring current inequalities of
access and related outcomes for patients are improved.
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Improved quality of health care for GM residents will be underpinned by the
following key principles of a new system which were agreed with AGMA on 22nd
February 2013:

e People can expect services to support them to retain their independence
and be in control of their lives, recognising the importance of family and
community in supporting health and well-being.

e When people need hospital services, they should expect to receive
outcomes delivered in accordance with best practice standards with
quality and safety paramount - the right staff, doing the right things, at
the right time.

e Where possible we will bring more services closer to home (for example
there are models of Christie led Cancer services delivered from local
hospitals).

e For arelatively small number of patients (for example those requiring high
risk general surgery) better outcomes depend on having a smaller number
of bigger services.

Implementation of ERAS+ will be led at a Greater Manchester level, with a Greater
Manchester Oversight and Governance function. During implementation there
will be a programme of activities, led by the ERAS+ nurse, which encompass the
design and preparatory work required for all Greater Manchester. In addition
Greater Manchester wide pathways have been developed, ERAS+ clinical
standards and ERAS+ Implementation standards:

e Each trustis required to follow the implementation standards and self-
assess against clinical standards. This involves pathways, service
specifications, protocols and data analysis.

e Onthe lead up to implementation a go-live readiness assessment.

These redesigns were supported by the clinical alliance and associated task and
finish groups.
EXPECTED BENEFITS

The benefit of ERAS+ pathway for the GM population has been recognised by the
Heathier Together/Devo Manc. The sectors of GM are being tasked with
implementation and project management of ERAS+ supported by the
Transformation Unit.

Coordinated commissioning of ERAS+ services:

ERAS+ will operate as a network encompassing hospitals undertaking major
elective surgery in GM. With the support of an ERAS+ nurse the function will be to
meet the needs of surgical patients, delivering the right care at the right time.

178



7.

The service will be underpinned by strong clinical governance structures through
a lead-provider model. Patient outcomes will improve as a result of receiving high
quality reliable and timely care and treatment.

In summary the Stepping Hill Foundation Trust ERAS+ service with the support

from an ERAS+ nurse will:

¢ Provide the optimum person-centred care and treatment for adults

needing high risk or emergency surgery at Stepping Hill Foundation Trust,

as well as people transitioning to adult services from children’s services;
e Be aneeds-led service, with a goals-based approach, achieving the best

outcomes with an ERAS+ aligning the whole pathway;

¢ Maximise outcomes and independence, returning people to their usual

residence wherever possible;

e Promote self-management to support sustainable change and;
e Help families and carers to support their loved ones

The implementation of ERAS+ across GM, as described here in, is in line with the

Greater Manchester Health and Social Care Devolution Plan ‘Taking Charge of
Our Health and Social Care in Greater Manchester’, specifically:

¢ Improving health, wealth and wellbeing;

e Increasing independence and reducing demand on public services;

e Developing community services to keep people out of hospital;
e Supporting people to return to work and as a result more families will be

economically active.

RISKS
1.1 RISK 1.2 RISK

IDENTIFICATION ASSESSMENT 1.3 RISK PLANNING AND MITIGATION
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Risk: Clinical teams
within the sectors
have conflicting
demands on time,
specifically through
the implementation
of the changes to
General Surgery.

Impact: ERAS+ MDT
meetings, surgery
school, and training
may be difficult to
resource.

HT will ensure
meetings do not
clash with sector
General Surgery HT
changes and ensure
structured meetings
to ensure maximum
effectiveness. Project
team to link in with
ERAS+ team to
ensure
dependencies are
understood.

Risk: Potential
capital requirement
needed at hub sites,
meaning that there
is a potential capital
spends needed.

Impact: If capital is
not available or
secured this will
have serious
implications
regarding the
feasibility of the
project, such as the
need for surgery
school.

It is believed that
very little capital
spend should be
identified and can be
mitigated through
use of current space
at the hub sites, such
as training rooms.
GM can revisit capital
estimates in light of
the above being
highlighted as an
issue.

Risk: There is a risk
that the potential
pre implementation
baseline may not be
feasible and
completed to a high
standard due to the
tight timescales and
resources.

Impact: Delays in
analysis of the pre
implementation
baseline will delay
the implementation
of ERAS+.

Ensure a trained
data collector
screens patients on
days 3,5,7and 15
after surgery and
there is an ERAS+
dedicated consultant
team member
available to review
clinical cases to
confirm the
diagnosis of PPC at
the earliest
opportunity.

Engage Clinical Leads
and data collectors.
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Risk: Lack of clarity
of scope of ERAS+
and remit of
general surgery.

Impact: Sectors may
struggle to progress
without further
clarity.

Impact: Concerns
that other services
will be affected,
misunderstanding
about the changes
in General Surgery
and the
implementation of
ERAS+ from both
staff, publics and
other stakeholders.

Ensure training has
commenced for all
front line staff who
will be involved in
ERASH, including
critical care,
consultants and
anaesthetic staff,
supported by
ICOUGH TV,
brochures and
posters.

Create version for
public and staff.
Ensure local
Communication
Leads are engaged.
Assurance from
sectors to include
assurance of local
comms and
engagement plans.
Issue clarification of
ERAS+ for sectors.
Offer for ERAS+
Clinical Lead and HT
Programme Team to
meet with all sectors
to discuss and clarify.

Risk: Due to the
change in General
Surgery, there have
been sector risks
related to lack of
workforce to
implement
Healthier Together
and potential
recruitment
barriers. Due to
limited workforce,
there is a risk that
ERAS+ resources
will not be in place
for implementation.

Ensure the pre
implementation
audit is done to a
high level to highlight
the workforce gap.
The HT change in
General Surgery has
the potential to
increase General
Surgeons at hub
sites and there is an
opportunity to
include ERAS+ in
consultant and
supporting staff job
plans, including
anaesthetics,
specialist nurses and
medical staff.
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8. MANAGEMENT ARRANGEMENTS
e Approval by SMG for the appointment of 1 WTE ERAS+ nurse
e Advertise and Interview
e Appointment to be live by August 2017

APROVAL ROUTE & OUTCOME

This is section is for completion by the planning department only

Reference number

Date proposal
received by Planning
department

Date proposal
considered by SMG:

Potential value of
investment sought

[ ] Up to £100k
X] £100k to £500k

= Director of Finance
= Chief Executive

[] £500k > = Trust Board
Funding already
Y N
identified? [Ives D<INo
Outcome [_] Recommend for [ JRecommend for [ JFurther work
developmentto FBC  rejection required

Agreed next steps
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Clinical Investigation

CLINICAL INVESTIGATION

Feasibility and outcomes of a real-world regional lung cancer
prehabilitation programme in the UK

Patrick Bradleyl'z"‘, Zoe Merchant®, Kirsty Rowlinson-Groves®, Marcus Taylor”,
John Moore™™' and Matthew Evison™

IManchester Thoracic Oncology Centre, Wythenshawe Hospital, Manchester University NHS Foundation Trust,
Manchester, UK, *Division of Infection, Immunity and Respiratory Medicine, University of Manchester, Manchester,
UK, *Greater Manchester Cancer Prehab4Cancer and Recovery Programme, Manchester, UK, “Department of Thoracic
Surgery, Manchester University NHS Foundation Trust, Wythenshawe Hospital, Manchester, UK and “Division for
Anaesthesia, Peri-Operative Medicine and Critical Care Services, Manchester Royal Infirmary, Manchester University
NHS Foundation Trust, Manchester, UK

*Corresponding author. E-mail: patrickbradley@nhs.net
Joint senior authors.

Abstract

Background: Prehabilitation, or multimodality patient optimisation before major treatment, has demonstrated mean-
ingful improvements in patients’ outcomes. In the setting of lung cancer surgery, postoperative complications and length
of hospital stay are reduced, but there is currently limited access to prehabilitation. Prehab4Cancer (PAC) is an innovative
regional programme serving all areas of Greater Manchester (GM).

Methods: The lung cancer P4C service commenced in 2019 as a collaboration between the GM Cancer alliance and 12
leisure and community erganisations. Patients planning surgical resection could be referred to receive exercise, nutri-
tion, and well-being assessment and interventions before surgery. We evaluated the programme's feasibility, uptake,
and outcomes during the 11 months before COVID-19 restrictions.

Results: In total, 377 patients were referred to the lung cancer P4C service from all 11 hospitals in GM. Of the patients
reached by telephone, 80.0% (n=280/348) attended initial PAC assessment, which occurred a median of 8 days (inter-
quartile range [IQR]: 4—14) after referral. In addition, 74.3% (n=280/377) attended for baseline assessment and 47.7%
(n=180/377) completed prehabilitation, attending a median of six sessions (IQR: 4—9). Statistically significant improve-
ments in all ohjective physiological and subjective functional assessments were observed preoperatively, including a
mean increase in the incremental shuttle walk test of 50 m (95% confidence interval: 25—74; P<0.001).

Conclusions: The P4C programme demonstrated feasibility at scale, high uptake, and promising impact on the status of
patients with lung cancer before surgery. P4C is the first regional prehabilitation service internationally, and this eval-
uatien provides a framework for implementing similar services in other regions.

Keywords: exercise therapy, lung cancer; prehabilitation; quality of healthcare; thoracic surgery

Recelved: 20 Decernber 2021; Accepted: 18 May 2022

© 2022 The Author(s). Published by Elsevier Ltd on behalf of British Journal of Anaesthesia. This is an open access article under the CC BY license (hitp//
creativecommens.org/licenses/by/4.00.
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Editar's key paints

» Postoperative complications and length of hospital
stay are reduced by prehabilitation.

# PrehabdCancer is an innovative regional programme
serving the Greater Manchester area in the UK, in
which patients planning surgical resection receive
asseszment and interventions before surgeny.

# This paper d ib the prog ‘s feasibility,
uptake, and sutcomes in 377 patients referred before
the COVID-19 pandemic.

+ Tha prog was feasible at scale with high up-

take and had a positive impact on precperative
physinlogical and subjective functional assessments,
providing a framework for wider implementation.

Lung cancer iz the most common cause of cancer-related
death in the UK with approximately 35 000 deaths every
year.! Surgical resection at an early stage offers the best
chance of long-term surviwal, and the number of lung cancer
operations in the UK is increasing year on year [~7000 per year
currently).” Further improvements in early detection, such as
through targeted scresning, are leading to a greater proportion
of patients with lung cancer being diagnosed at a stage where
surgical ressction is possible.™® Therefore, there is renewed
focus on optimising outcomes in lung cancer surgery.

Prehabilitation describes patient optimization before
treatment, such as lung cancer ;l.l:rgery." Exercise training is a
core intervention, but prehabilitation also involves allied
components, such as nutritional and psychological well-being
asgezsment and support. It & increasingly recognised as an
important phase of cancer treatment pathways, reducing
complication rates, improving functional capacity, and
improving quality of life."" A recent meta-analysis of RCTs of
exercise training before lung cancer surgery demonstrated a
significant reduction in the rate of postoperative complica-
tions (risk ratio 0.42; 95% confdence interval |CI): 0.25—0.69),
postoperative length of stay in hospital {mean difference —229
days; 95% CI: —0.58 to —3.59), and improved exercise capacity
(& min walk distance mean difference 4376 m; 95% CI: +310.5
o 4 51..'-').“ Given this strong evidence supporting the efficacy
of prehabilitation before lung cancer surgery alongside the
increasing volurne of lung cancer surgery, service delivery is
the primary challenge.

Despite this evidence and its recommendation in interma-
tional guidelines,” there is a wide variation in prehabilitation
provision across cancer services, rendering it unavailable to a
large proportion of patients. Whilst a small number of indi-
widual hospital-based services exist,”’ ™ implementation of
resilient, sustainable, and effective prehabilitation services at
scale across large peographical areas is a key priority. This
challenge is not unigue o the UK; a recent survey of thoracic
surgeans in Australia identified a high percenred need for
prehabilitation, but only 16.7% of respondents could access
services. ™

The Greater Manchester [GM) PrehabdCancer (PAC) pro-
gramme is a system-wide prehabilitation programme for pa-
tients in GM delivered as a collaboration between hospital-
bazed clinical teams, the regional cancer alliance [GM Can-
cer), and the community leisure sector (GM Active). Here, we
examine the feasibility, uptake, participation, and chnical
outcomes from this service delivery model.

Methods

Service setting

GM is a metropolitan county in the Northwest of England with
a population of 3.2 million, with ~2500 patients diagnosed with
lung cancer annually across the GM conurbation. There are 11
acute WHS hospitals in GM. Thoracic surgery is provided at a
single site. The cancer system is led by the 'GM Cancer” alli-
ance, which sets the cancer priorities for the region and allo-
cates transformation funding aligned to these priorities. 'GM
Active' is a collective of 12 leisure and community organisa-
tions from across GM, with a shared vision to get more people
phy=ically active.” This collaboration comprises B7 leisure
and sports facilities across the region, ensuring there is a fa-
cility within 5 miles of all GM residents. GM active is supported
through numerous partnerships, including the local health
authorities, the GM Health and Social Care Partnership, the GM
Combined Authority, GreaterSport, UKActive, and Sport
England.

P4C inception

The series of events that culminated in the PAC programme
has besn published.” In short, a team of GM perioperative
clinicians delivering an enhanced surgery programme ERAS 4
[Enhanced Recovery After Surgery Plus™) formed a partner-
ship with GM Active to develop and deliver a GM-wide com-
munity-based multimedal prehabilitation programme for
patients preparing for cancer surgery. This was supported by
transformation funding from the GM Cancer Alliance, which
had made prehabilitation and rehabilitation implementation a
regional cancer priority. The P4C programme was allocated
£1.3 milion over 2 yr to support 3000 patisnts through a
prehab—rehab programme. This funding allowed recruitment
of a PC team consisting of a clinical lead, a transformation
programme lead, a primary care lead, an operaticnal pro-
Eramme manager and a team of six exercize specialists (Lewel
4 cancer rehabilitation gualified exercise practiioners able to
design, agres, and adapt a physical activity programme to aide
patients living with cancer), three Level 3 gqualified exercise
instructors (Level 3 gualification is the standard to practice as
a personal trainer), and a referral coordinator deployed within
the GM Active system. The P4C team engaged with each cancer
pathway board included in this initial project (lung, colorectal,
oescphago-gastric) to develop site-spechc referral pathways
and engage with the local teams at all GM hospitals vio a site-
specific PC subgroup. The PAC Lung subgroup was astablished
in September 2018 with a planned service launch date of April
M9, The Lung subgroup included a multidisciplinary team
[MDT) of healthcare professionals, patient representatives,
and P4C delivery team members. The subgroup agreed and
defined the prehabilitation pathway and the
red—amber—green [RAG) matings for key performance in-
dicators (KFls), defined a priori, as set out as follows.

Lumng cancer P4C pathway

In the pilot programme, patients with lung cancer were
eligible for P4C if surgical resection was planned, as it is this
cohort of patients who have the clearest evidence of benefit*
The inclusion criteria were hing cancer MDT-agreed diag-
nosis of primary lung cancer with a treatment recommenda-
tion of surgical resection, aged 18 yr or over, registered with a
GM primary care service, able to access the programme either
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Table 1 Prehabd4Cancer nutritional and well-being support. and E frameworks. EQ-5D, European Quality of Life
Five Di 3 PaC, Cancer.
Risk alerts Action
Mutritional risk Hone » Continuous monitoring
categary = Healthy BMI {20-25 kg m™) » General advice leaflet given
= Stable weight

= No appetite concerns

Medium Ome of the following:

Ome of the following:
» BMI <20 kg m™

& =1% weaight logs in past fortnight
# Drop in food intake to <75% normal

Diat information sheet provided
Raige concern with clinical team
Maonitor closely

Give high-risk diet sheet
Highlight concern to clinical tram and monitoer

= »10% weight loss past & maonths outrame
Or two of the following: # Patient to contact dietician if already known to a
# =53% weight loss in past month dietetic service
» Drop in food intake to «75% normal » P4C team con contact nutrition subgrowp lead for advice

Well-being risk
categary

= Noconcems on both objective
assessrment
Medinm

= Change in assessment results

# Mizges more than three

= Clear need for intervention

= Significant change in assessment scores

measures (2.5 BQ-50) and subjective

= Clear change in mood and  behaviour

continuous sessions with no contact

Continuous monitoring
Generic Macmillan information leaflets

Make a well-being call

If appropriate, arrange face-to-face appointment
Macmillan service leaflet

Laocal service contact

Raize with clinical nurse specialist

Report to clinical nurse specialist
Report to clinical psychological need

= Extreme stress or emotional distress = Call MC manager and begin crisis procedure if

= Concern for safety of individual

TECESSAry
{only to be done if significant and immediaterisk to
individwal)

independently or with suppeort from a carer/farnily member,
indicated informed consent to be referred, and walked more
than 250 m on the incremental shuttle walk test ISWT). Az a
community programme without clinical facility support,
embedded risk assesament at all stages of the pathway was
crucial to mitigate the rsk of adverse events during pre-
habilitation. The ISWT iz widely used across GM in the lung
cancer pathway because of ite reproducibility, accessibility,
and a strong evidence base ! An ISWT =40 shuttles (400 m)
correlates to 8 V0., >15 mlkg ! min—? on cardiopulmonary
exercize testing (CPET), a value deemed to represent good
physiological function in national guidelines on the risk
assesament for lung cancer surgery.’™'" However, the shuttle
walk may underestimate Wiy, at the lower ranges with
rnore than half of patients with a shurtle walk <250 m having a
WOl =15 mal kg~ min 1" More recent data demonstrated
that a shuttle walk of =25 shuttles (250 m) has a 90% positive
predictive value for VOspas >15 ml kg ' min % Conse-
quently, the P4C Lung subgroup recomrended that patients
with an ISWT =400 m would be suitable for a universal (un-
supervised) prehabilitation programme, those with an ISWT of
250—400 m would be suitable for a targeted (supervised) pre-
habilitation programme, but those with an ISWT <50 m
wauld require further assessment with CPET. After CPET, pa-
tients with & V02, 15 ml kg~ min* were deemed eligible
for a universal [unsupervised) prehabilitation programme,
those with 8 VOamax 10—15 ml kg~ * min " would be suitable for
a targeted (supervised) prehabilitation programme, but those
with 8 VOjmex <10 ml kg ! min ' generally signified

prohibitive risk for lung cancer surgery and were alse unlikely
to be able o safely complete a community-based exercise
programme. These patients were therefore deemed ineligible
for the programme A future requirement for cancer pre-
habilitation will be the developraent of specialist pathways for
patients with greater lewels of frailty and comorbidity to
ensure equity of access to the benefits of prehabilitation
safely, but this was not available in this transformation and
implementation phase.

Eligible patients were identified at the lung cancer MDT and
were provided with written informatien on the programme
and on the benefits of prehabilitation. Education was provided
to clinicians about the programme and strategies to commu-
nicate these benefits 1o patients. Referral po P4C was per-
formed using an online referral portal. Patients were initally
contacted by telephone to organise a face-to-face appoint-
ment at one of 17 first assessment clinics. At this assesament,
medieal history and baseline assessments were performed
and an individualised prehabilitaton programme prescribed.
The patient could then complete this pregramme at any ene of
the E7 GM Active leisure facilities. The same functional and
quality-ef-life assesaments were repeated immediately before
the date of surgery. After treatment, a 17 week postoperative
rehabilitation prograrmrne was provided.

Prehabilitation intervention

Patients were offered a prehabilitation programrne tailored to
their baseline finess, as determined at assessment clinic.
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Table 2 Feasibility and uptake red—amber—green rating definitions and performance for the Greater Manchester PrehabdCancer
programme, March 2019—April 2000. ITT, intention to treat; P4C, PrehabdCancer.

Performance metric Red rating Amber rating Gireen rating ‘Dutcome /M)
Total number of referrals to F4C =330 30-345 =345

Froportion of referrals suocessfully contacted by telephone (%) =75 7590 a0

Proportion of patients completing a first assessment consultation <50 £0-75 »5

after a successful telephone contact (%)

Proportion of patients completing a first assessment <30 30-85 »ES

cansultatian [ITT] (%)

Proportion of first assessment clinics completed within 7 days of <50 £0-75 »5 -
referral (%)

Froportion of patients deemed medically unsaitable for F4C at first  »30 10-20 <10 _
assessment clinic (%)

Froportion of patients completing the P4C programme after first <50 £0-75 »5 &4 (1804280}
assessment (%)

Proportion of patients completing the P4C programme {ITT) (%) =25 25-50 =50 48 (180737 7)

Patients were triaged into "universal’ or ‘argeted” pathways,
based on principles of NHS England's Personalised Care
model ¥ Exercise prescriptions for the targeted pathway
included three supervised group gym s=ssions per week For the
universal pathway, patients could exercise independenthy with
weekly monitoring with the exercise specialist Exercise pre-
scriptions included reduced-exertion high-intensity interval
training and resistance training prescribed according to per-
centage of maximum HRE or perceived rate of exertion ™
Training prescriptions were escalated as fitness improved.
Mutritional status was assessed at baseline and at intervals
through the programme. Three risk categories were used to
identify those in need of nutritional support, and each category
received simple interventions or onward referral when required
[Table 1). Psychological well-being is the third component of
P4C, aiming to improve motvation, resilience, and quality of life
through the period of distress that a new diagnosis of cancer
brings. This was similarly assessed using a three-tier risk
asseszment mapped W interventions that PAC can provide
(Table 1).

Study period
This evaliation of the Lung P4C programme describes the
period from the service launch in April 201% until the sus-

pension of face-to-face services because of the COVID-19
pandemic in March 2020 (11 month persod).

Measures of feasibility, uptake, participation, and
outcomes

We hypothesised that offering P4C to patients with lung can-
cer as a standard of care would be feasible at regional scale,
have good uptake and participation, and have a positive
impact on clinical outcomes and quality of life. Feasibility
would be judged by the engagement of clinical teams across
the region to refer eligible patients wa the online portal and for
referrals to be actioned within the KPls. With an estimated 500
lung cancer ressctions in GM per year (squivalent to 460 in
this 11 month study period), we estimated that a referral rate
of 75% [n=345) would represent a green RAG rating for feasi-
bility {Table 2). To test uptake amongst referred patients, we
calculated the proportion of those who were successfully
contacted by phone (gresn BAG rating of »%0%) and the

proportion of those who completed an assessment (green
=75%). The number of patients completing an asssssment was
also considered as a proportion of the total number of referrals
on an intention-to-treat (ITT) basis (green =65% based on ex-
pected dropout at each step). To assess the feasibility of
providing rapid access to prehabilitation to ensure progress
through the cancer pathway, a KPl of 7 days or less from
referral to frst assessment clinic was established. To assess
feasibility of the eligibility criteria and clinician selection for
P4C, the proportion of patients desmed ineligible and unsafe
to proceed with community prehabilitation at the Arst tele-
phone call or when seen at the first assessment clinic was
calculated (green <10%). To assess participation, we defined
engagement with the programme as attending at least the
initial face-to-face assessment session and any subseguent
prehabilitation sessions up to point of surgery (green =753 of
those attending the first asseszsment and =50% of the ITT
population).

Clinical impact and outcomes were explored using mea-
sures recorded during indtial assessment and at the repeat
assessment  immediately before surgery. The following
objective assessments wers made at baseline and end of pre-
habilitation toassess fitness: 1ISWT, & min walk test (GMWT), 60
5 sit-to-stand test (STS), hand grip dynamometry (HGD), BMI,
and clinical frailty scale. Subjective measures were used to
assess health-related quality of life at baseline and at follow-
upe 12-item WHO Disability Asszessment Schedule (WHODAS)
2.0, Self-Efficacy for Exercizse (SEE) scale, International Phys=ical
Activity Questionnaire (IPAQ), and Eurcpean Quality of Life
Five Dimensions (EQ-5D) scores. Descriptive statistics were
used to assess changes in these objective and subjective
measures between the beginning and end of prehabilitation.
Pearson's 3 test was used for comparisons of categorical
variables ([PAQ). For continucus variables, paired t-test was
used to compare repeated measures of parametric data
[6MWT, ISWT, 5TS, and HGD) and Wilcoxon signed-rank test
for non-parametric data (WHODAS, SEE, and EQ-5D-5L).

Results
Feasibility, uptake, and participation

During the 11 month period evaluated, 377 patients wers
referred to the Lung PAC service, originating from 11 hospitals
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Comphated firs el clinic

Complated P4

Fig 1. Flow diagram ta ill
F4C, FrehabdCancer.

uptaks and particip

across the GM region (range: from nine to 70 referrals per
centre). Amongst the 377 patients referred to P4C, 52.3%
[n=197) were female, and the median age was 72 yr (inter-
quartile range [IQR]|: 66—77). Twenty-nine patients could not be
contacted by telephone, primarily because the referrals did not
include a valid telephone number. From the contacted pa-
tients (n=34E), 80.5% (n=280) attended the first assessment. On
ITT analysis, 74.33% (n=280/377) of patients referred completed
an assessment The median interval betwesn referral and
initial assessment was 8 days ([QR: 4—14) with 4B.2% (n=135/
280) of assessments within 7 days.

During the initial telephone contact and first assessment,
EE% (n=30'348) were deemed medically unsuitable to
participate in P4C. Overall, 64.3% (n=180/280) of patents
who attended a first assessment went on to complete the
prehabilitation phase with a median number of sessions
completed of & [IQR: 4-9). The median interval from
assessment to surgery was 36 days [IQR: 22-55). Owverall
participation on an ITT basis was 47.7% (n=1B0/377). Fig. 1
provides the reasons for non-participation at each stage of
the pathway. Overall, 21.2% [n=80/377) of referred patients
declined or withdrew. From the 377 referrals, 30 patients
[8%) were deemed unsafe to participate or proceed with the
programme because of concerns about their physiological
reserve and safety to undertake the prescribed pre-
habilitation programme. During this service delivery period,
there were no adverse events during participation in exer-
cise sessions reported by the exercise specialists to the P4C
stesring group.

Outcomes

The results of objective and subjective assessments performed
by PAC participants, including both initial assessment and at
the end of prehabilitation (preoperatively), are shown in

Did not complete PAC programme |
Fatinl wilhdra

ramme befone ire

rates at sach stage of the PrehabdCancer hung pathway. GM, Greater Manchester;

Table 1. Statistically significant improvements were observed
in ISWT, 6MWT, 5T5, HGD, WHODAS, SEE, IPAQ, and EQ-5D.
The mean difference in ISWT was 430 m [(95% CI: +25
to +F4d; P<o0001). Amongst those participants with repeated
subjective functional assessment results available, 30% (n=36/
120) reported most disability (WHODAS score »59) at baseline, a
proportion that reduced to 19% after prehabilitation. The
proportion scoring best (WHODAS 0) improved from 17% to
H¥% preoperatively. Further detail regarding patient-level
changes is shown in Figs. 2 and 3.

Discussion

To our knowledge, this is the first regional lung cancer pre-
habilitation service internationally to be offered as a standard
of care and delivered to patients in the community wvio an
establizhed leisure network. The high number of referrals over
an 11 month period (n=377 in a region with 458 lung cancer
resections over the same time period) suggests good engage-
ment by hospital-based clinical teams. Our rates of uptake and
participation are comparable with those reported in clinical
trials as a proportion of patients scresned reaching inclusion
in final analysss (range: 41—-80%)." "

The referral pathway and service delivery model appear
feasible, achieving "green’ rating on five out of eight predefined
feasibility indicators. The programme scored ‘red’ for one in-
dicator with only 48% of fArst clinic appointments being
completed within 7 days of referral. However, the median time
was 8 days, sugpesting the service is close to achieving this
indicator. The number of sessions attended provides some
assurance that the programme delivers adeguate pre-
habilitation before tr nt The low rate of patients desmed
unsafe to proceed with the prehabilitation programme after
referral and the lack of adverse events reported through the
EoveErnance system provides evidence of appropriate patient
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Table 3 Physiological and functional assessments performed on Frehab4Cancer participants after refermal to prehabilitasion, and at the
uﬁ&mhhﬁﬁnn[hhﬂlmLﬁﬁb&mnhﬂﬂdhﬂm:mthmpﬂmeﬂaﬂe 1Il:ﬂ|1.{|1:n.|1.damid:r
wiation); median (inter-guartile range}; n '_'Fmdmrlttpwmnzm:
metric repeated measures]; Pearson's test (categorical data). Cl.mﬁdﬂun'rhﬂvnl:l-mb, hand grip dynamometry; 1mq,
International Physical Activity Questionnaire; ISWT, incremental shuttle walk test; SEE, Self-Efficacy for Exercise scale; 5TS, sit-to-
stand test; WHODAS, WHO Disability Assessment Schedule 20; BMWT, & min walk test.

Wariable n Initial assessment! End of prehabilitation’  n paired results  Difference (35% G} P-wvalue®
EMWT [m) wE 297 (uE) 356 (124) 50 443 (431 to +54) 0,001
1SWT [m) 145 3481 (168) 405 (159) 56 +50 (+25 to 4+74) 0,001
5TS (repetitions in 60 5] 145 18 (g5) 23 (8 70 +4E [+35 m +60) <0001
HGD (kg 265 26 (9) 26 (8) 105 407 (+02t0+12)  0.011
WHODAS 280 5 (2-10) 3{1-7) 120 —1B{-26to—08) <0001
SEE 280 G5 (45-TT) 74 (B3-81) 120 471 [+44 0 +88) <0001
IEAL, n (%) 280 120 0,001

Low 158 (58) 13 (17)
ModeTate 91 (32) 76 (B3
High 31 (11) 31 (28)
EQ-5D0-5L 280 (.80 058088 0.84 071100 120 0,001

selection using the ISWT and CPET parameters and assurance
on the safety of the programme.

The objective measures of functional capacity and gquality
of life ako provide assurance of effectiveness. The most recent
meta-analysis of exercize training before lung cancer surgerny,
which demonstrated a reduction in postoperative complica-
tions of ~50%, also demonstrated a mean increase in GWMWT of

317 m. We repart mean increases in EMWT and ISWT of 43 and
50 m, respectively. Hence, it can be inferred that a similar
reduction in the rate of postoperative complications may also
be achievable.

Cuality of life i= an understudied outcome measzure in
prehabilitation. This evaluation provides a comprehensive
assessment of quality of life demonstrating improvements

BMWT ISWT
1000 4 ) ) -
1 1
TED 4 . .
—_ L]
E
= L]
5 500 4 -
250 4
-
- ]
0

Bassline  Preoperative

Baseline Preoperative

PAC assessment point

Fig 2. Comparison af patient-lewel changes in performance in & min walk test {8MWT) and incremental shuttle walk test {I5WT) before and

after prehabilitation. *P<0.001; paired t-test. P4C, FrehabdCancer.
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across multiple assessment scales, adding a further dimen-
sion to the benefits of prehabilitation.

One in five patients referred to the programme opted not to
participate at different stages of the pathway. Rnnns for
nen-participation are poorly undk d. Self-rep d rea-
sons for participation in P4C includ ption of the benefi
of prehabilitation, which are mnuencedby the treating med-
ical team. The implici 1 supg of having an
elemeu!o{mdungthmughld:ﬁcultpahzmjommyuako
thought to be important (unpublished data).

This service evaluation describes a regional standard-of-
care intervention with no allocated control group. For this
reason, the likelihood of selection bias was considered too
significant to allow y: of clinical such as
complication rates and early mortality between patients un-
dergoing surgery who participated in P4C and those who did

not. Participation data are i plete owing to a lack of data
on uusupe:vxsed ex:ruse: reported putnpanon rates are
an full ‘end-of-pre-

habilitation’ assessment data [n-120 ewnpleted) proved
challenging, particularly given that scheduling such an
appointment in advance of the surgery date, once k: , re-

strength of this evaluation lies in its potential to inform
expansion of prehabilitation services. The P4C framework of a
system-wide collaboration across clinical groups, the com-
munity leisure sector, and the regional cancer alliance is novel
and could be adopted in other regions. ThedcxriwedRAG-
rated indicators of feasibility, ke, and p could
beusedmbenchmukodmmandbuﬂdamdnun-
d ding of uptake and particip and strategies for
optimising them.

Reflecting on the PAC programme journey in GM, there were
some key pillars of success and some key challenges to over-
come, relevant to all areas considering such programmes. The
GM Cancer alliance must be praised for placing prehabilitation

lsmohhewpnnnefpmnufmlhemponmdmvemng

one of its largest single 2
to this gr This £ ion funding d
adequately d clinical leadershi

and p
mmgemnwhﬂ:mmmﬂwsmmuumpl&
mentation phase. The programme deployed a strong gover-
nance structure from the cutset with patient representation at
every level (Supplementary Fig. S§1). This ensured good

quires significant service flexibility and patient availability. A

and ion across the cancer system,
npid‘:.. lop of agreed pri ls/pathways, and regular

190



B | Bradley et al

quality assurance review from the moment of launch. The key
strength of this programme iz the collaboration with an
existing community leisure service infrastructures and creating
smoath referral pathways from NHS care to community lei-
sure teams. Strong connections wene made between clinical
teams and the P4C exercise specialists, with healthcare pro-
fessionals providing a regular programme of education for the
P4C team in all aspects of cancer care to support their pro-
fessional development and enhance the support they provided
to patients with cancer.

One challenge was to embed a clinician-led discussion on
the benefits of PAC within NHS consultations and ensuring
that P4C referral became a standard of care. Referral rates
did vary across different hospitals with some engaging more
than others. To support this process, the PAC programme
became a regular agenda item on the regional lung cancer
board meetings where there was representation from all
hos=pitals. Patient testimonials and outcome data proved to
be valuable tools to increase referrals. Patients and family
members/carers were signposted to easy-to-use, codesigned
patient information leaflets and resources, such as the
programme website [www prehabdcancer couk).” Lung
cancer teams were encouraged to record P4C referral within
the treatment recommendations in lung cancer multidisci-
plinary team meetings to act as a reminder to the clinical
staff in subsequent consultations. The service also benefited
from utilising tweo opportunities to refer a patient to P4C
within the lung cancer pathway: referral from the local
ho=pital team at the time of diagnosis and on receipt of a
referral to or clinical consultation at the regional thoracic
Surgery centre. An opposite issue encountered was some
clinical teams referring patients too early in the pathway
before completing their staging investigations and before
MDT confirmation of the management plan. This sometimes
led to diffcult scenarios for the exercise specialists, going
beyond their boundaries of practice, where patients would
be azking them for test results and treatment plans, which
risks compromising the relationship and trust building
required between specialists and patients in a pre-
habilitation programme. This was addressed through com-
munications wvia the lung cancer pathway board to ensure a
standardised point of referral when the diagnosis, stage, and
management plan (surgery) had been confirmed at a lung
cancer MDT.

When the COVID-19% pandemic started in March 2020, P4C
converted to a remote model of s=rvice delivery through tele-
phone and video consultations, online sesxions, and provision
of simple home exerciss equipment.”™ This alternative service
delivery model will be similarly evaluated for comparison.
From October 2030, PAC expanded to include patients under-
Eoing non-surgical curative-intent treatment. This is an
understudied area where cutcomes also ought to be evaluated.

Conclusions

P4C has implemented a comprehensive prehabilitation ser-
wice for patients with lung cancer across the GM region,
demonstrating feasibility as a standard-of-care service at
scale with appropriate levels of uptake and participation to
ensure the meaningful clinical benefits already proved in
RCTs. Measures of functional performance and guality of
life improved amongst participants between initial and
precperative assessments. PAC provides a potential frame-
work for further roll-out across large prographical areas and

provides a standardised assessment of uptake, participa-
tion, and outcomes against which real-world services can be
benchmarked.
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Abstract

Backgroumd: Cancer patients are often malnourished pre-operatively. The
present study aimed to establish whether current screening was appropriate for
use in prehabilitation and investigate any association between nutritional risk,
functionality and quality of life (QoL).

Methods: This cohort study used routinely collected data from September 2020
to August 2021 from patients in a Prehabdcancer programme. Included
patients were aged = 18 vears, had colorectal, lung or oesophago-gastric cancer
and were scheduled for surgery. Nutritional assessment included Patient-
Generated Subjective Global Assessment (PG-SGA) Short-Form and QoL
with a sit-to-stand test. Association between nutritional risk and outcomes was
analysed using adjusted logistic regression.

Results: From 928 patients referred to Prehab4Cancer service over 12 months,
data on nutritional risk were collected from 526 patients. Pre-operatively, 233
out of 326 (44%) patients were at nutritional risk (scorez2). During
prehabilitation, 31% of patients improved their PG-SGA and 74% of patients
maintained or improved their weight. Odds ratios (OR) with confidence
intervals (CI) showed that patients with better QoL using EuroQol-3
Dimensions (OR = 0.05, 95% CI = 0.01, 045, p=0.01), EuroQol Visual
Analogue Scale (OR = 0.96, 95% CI = 0.93, 1.00, p=0.04) or sit-to-stand
(OR = 0.96, 95% 0.93, 1.00, p = 0.04) were less likely to be nutritional at risk.
Conclusions: Almost half of patients in Prehab4Cancer programme assessed
using PG-SGA were at risk of malnutrition. However, almost half of the
sample did not have their risk assessed. Patients at risk of malnutrition were
more likely to have a poorer QoL and sit-to-stand test than those who were
not at risk.

KEEYWORDS
cancer, cellular and physiological function, diseaseftherapeutic areas, malnutrition, quality of life

Key points

Colorectal, lung or oesopho-gastric cancer patients referred to the Prehab4-
Cancer service underwent a nutritional assessment. Almost half of patients
assessed using the Patient-Generated Subjective Global Assessment (ie.,
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PG-5GA) were at risk of malnutrition. Patients at risk of malnutrition were
more hikely to have a worse guality of life and sit-to-stand test indicating
reduced physical function than those who were not at risk of malnutrition.
This indicates that optimising the nutritional status of cancer patients in the
prehabilitation period can maximise the nutritional status, functionality and
quality of life of patients.

INTRODUCTION

Gilobally, cancer is the leading cause of premature death’
with approximately 19 million new incidences each year,
and this is predicted to rise to 27.5 million new cases by
20407

In the UK alone, the number of people aged = 65
years living with cancer is increasing annually’ and is
complicated further by the additional co-morbidities
encountered in older people A cancer diagnosis can
lead to changes in physical status, activity levels and
emotional or cognitive decline.” This functional impact
of cancer and subsequent surgical and oncological
treatments places an enormous burden on individuals ®

Despite advancing techniques, morbidity and mortal-
ity rates following elective surgery remain high™ and
malnutrition in the pre-operative period is an indepen-
dent risk factor.” Several prospective cohort studies
indicate that surgical patients with malnutrition have
poorer clinical outcomes, higher rates of readmission,
longer hospital admissions and increased associated
healthcare costs.'™'" However, when weight loss is
identified pre-operatively and attenuated with oral
nutritional supplements, there are benefits in relation to
overall nutritional status and clinical endpoints.'>"
Penioperative malnutrition has also been shown to reduce
the number of patients who are able to go on to receive
nec-adjuvant treatments such as chrmmh:mpy.”

Prehabilitation (commonly known as “prehab”) is a
process that prepares people with cancer for treatment
following their diagnosis. It focuses on improving an
individual's physical, nutritional and psychological
health o Prclmnt: resilience throughout treatment and
thereafter.'* The key eclements of a prehabilitation
programme include cardiovascular and strength training,
nutritional optimisation and psychological support to
prepare patients for the challenges of treatment and to
improve post-operative recovery.'®

Evidence suggests that this style of multimodal
prehab reduces post-operative length of stay and allows
patients to return to their functional baseline at an
increased rate.'” There is, however, a paucity of literature
within prehab investigating nutritional screening and
nutrition  specific interventions."™"?  Malnutrition s
estimated to affect 65% of patients undergoing surgery
for cancer treatment.™ Patients who are malnourished
are additionally compromised by changes in body
composition, cancer cachexia, systemic inflammation,

symptom burden and treatment side effects* Conse-
guently, it is prudent to identify these patients early in
their cancer pathway to enable appropriate nutritional
mterventions to commence. This also aligns with the
expert consensus, Global Leadership Initiative on
Malnutrition {GLIM), which highlights the requirement
for approprate screening and diagnosis of mal-
nutrition.™ Subjective Global Assessment (SGA) has
been modified to create the Patient-Generated Subjective
Global Assessment-Short Form (PG-5GA-[SF]), which is
a screening tool validated for use in people with
cancer 22

Malnutrition not only influences clinical outcome and
hospital length of stay but impacts on patients’ overall
quality of life (Qol) and function after surgery. ™
These are key issues for patients post-operatively, which
have been identified by gualitative evaluation using
mterviews and focus grt:lups.37 Additionally, lkength of
time to recover after surgery and rehabilitation were
reported by patients as important factors to facilitate
transition to their pre-illness health status®  Post-
operative functionality is an indicator of rehabilitation
and is often measured using handgrip strength, which is
associated with malnutrition.™ along with measures of
dynamic physical performance tests, which include the
chair stand test and timed up and go test.™ Moreover,
sit-to-stand time has been shown to be a valid and
reliable measure of lower limb strength.™

The present study aimed to establish whether
screening for nutritional risk duning a prehabilitation
programme is advantageous to enable triage of patients
for nutritional interventions and if there is any associa-
tion between nutritional risk, functionality and quality
of hife.

METHODS

The present study is a cohort study using data that were
collected as part of clinical practice in the Prehab4Cancer
prehabilitation and recovery programme. The Prehabd-
Cancer programme’’ was launched in April 2019 and
aimed to provide system level prehabilitation for Greater
Manchester cancer patients with colorectal, lung or
oesophago-gastric cancer. Data included in the present
study were collected between September 2020 and
Auwgust 2021, Patients were included if they were
diagnosed with cancer, registered with a General
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Practitioner in one of the 10 Greater Manchester
boroughs, were aged = 18 years, had either colorectal,
lung or oesophago-gastric cancer and were being offered
curative surgery in a Greater Manchester Mational
Health Service hospital. All 10 hospitals in Greater
Manchester could refer patients into the prehabilitation
service if they met the inclusion criteria described above.
Referrals were accepted from all members of the multi-
disciplinary team working in colorectal, lung or
oesophago-gastric surgical oncology or general practice
teams within Greater Manchester localities.

Setting

Initially the setting for PrehabdCancer was community-
based localities including gyms and health centres. How-
ever, from March 2020, as a result of the COVID-19
pandemic, the service delivery transitioned rapidly from
face-to-face contact to remote “virtual’ format. The setting
for the service was therefore patient's homes or place of
residence in the community for the duration of data
collection for this cohort study. At this point, the PG-5GA
{5F) was introduced and has been the primary nutritional
screening tool used within the Prehab4Cancer and recovery
programme. Following COVID-19 restrictions, the assess-
ment of participants, and their access and receipt of the
service were all delivered remotely.

Exposure

The purpose of the PrehabdCancer and recovery
programme was to provide exercise mterventions,
nutritional screening, nutritional advice and wellbeing
support to people diagnosed with cancer, residing in
Greater Manchester before, during and after their cancer
treatment. Stakcholders were engaged from all the
relevant clinical multidisciplinary teams across the region
and agreement was made for patients to be referred at
the point cancer surgery was planned using a single point
of acoess. A full description of the overall service
implementation has been provided by Moore ef al. ™'
For nutritional screening, the first four boxes from
PG-SGA(SF) including weight history, food intake,
symptoms and activities combined with function
designed for patients to self-screen were completed. The
PG-SGA(SF) was used to triage patients into low,
moderate or high risk of malnutrition. Patients deemed
low risk (PG-5GA[SF], score 0-1), were provided with a
Prehab4Cancer diet sheet designed by the Prehab4Can-
cer Greater Manchester nutrition group. Patients who
were assessed as moderate risk (PG-SGA[SF), score 2-3)
were provided with an “Eating help yourself” booklet
produced by dietittans at The Chnstie hospital. Those
patients deemed to be high risk of malnutrition (PG-
SGA[SF), score 24) were also provided with the “Eating

JHND _ BDA -

help vourself” booklet plus the exercise specialists
escalated back to the referring clinical team. Escalation
to the referring team was usually undertaken by liaising
with the cancer nurse specialist supporting the patient at
the hospital where surgery was scheduled. The cancer
nurse specialist then referred individuals for specialist
dietetic or medical assessment or intervention. In some
mstances, the Prehab4Cancer team could contact named
specialist dietitians directly and this was the arrangement
for patients with oesophago-gastric cancer who were
referred to the oesophago-gastric centres in Greater
Manchester with dietetic support.

Data collection

Level 4 Prehab4Cancer gualified exercise specialists
within the core delivery team collected data at four
assessment points; start of rehab, pre-operatively, post-
operatively and at the end of rehabilitation. Patient's
characteristics and clinical details were collected from
mitial referrals. The PG-SGA(SF) were completed
remotely based on patient's memory recall from their
hospital visit or measured using a range of domestic
weighing scales. Sit-to-stand tests, aiming to assess
functionality, were collected by self-report from patients
with mmstructions from the core delivery team remotely.
EuroQol  Visual Analogue Scale (EQ-VAS) and
EuroQol-5 Dimension Scale (EQ-5D) were recorded via
the telephone or a video platform.

Follow-up

The nutrition screening tool was completed remotely at
follow up with patients (via a phone or video call) as
required by COVID-19 restrictions. The Prehab4Cancer
exercise specialists recorded scores from the PG-5GA
(SF) within the bespoke database for the programme
‘Refer-All'. The PG-SGA{SF), EQ-5D, EQ-VAS and sit-
to-stand test were recorded at each assessment time

point.

+ Assessment 1: Initial assessment — Start of prehabilia-
tion phase

* Assessment 2: Pre-operativelvftreatment — End of
prehabilitation phase

+ Assessment 3: Post-operatively/treatment — Start of
rehabilitation phase

* Assessment 4: End of rehabilitation

The time between each of these assessment points
varied and was based on the individual's cancer
pathway. The points in the pathway included: diagno-
sis, referral, initial assessment, prehabilitation, surgery
and rehabilitation. Rehabilitation commenced when
participants were “fit", and it was safe for them to
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engage post-operatively. The time to rehabilitation
post-operatively varied but was a maximum of
12 weeks. The time in prehabilitation also varied,
which was based on cancer type and individuals'
circumstances. Participants with oesophago-gastric
cancer have a prolonged period of prehabilitation,
when receiving neo-adjuvant chemotherapy that could
be scheduled for up to 3 months, pre-operatively. The
prehabilitation  phase for patients with lung and
colorectal cancer was normally shorter.

Statistical analysis

Survey responses were transferred into Excel (Micro-
soft Corp.) and then analysed using the SPS5, version
25.0 (IBM Corp.),”” figures were generated using R
Studio, version 1.3.1056 (https:Jfwww.rstudio.com).™
The mean £ SDdeviations or frequencies and per-
centages were used to present the characteristics of
patients. Outcome variables (EQ-VAS, EQ-5D and
sit-to-stand) along with type of cancer were investi-
gated in a logistic regression model to identify their
impact on PG-5GA score and change in weight at
assessment one, two and three. Assessment one was
considered the baseline, and the findings from assess-
ment four {ie., end of rehabilitation) were not
included due to the small sample size. The logistic
regression model was first assessed unadjusted and
then adjusted for potential confounders (age and
gender) chosen a priori. Results were reported as odds
ratios (OR), or adjusted odds ratios (aOR) and 95%
confidence intervals (95% CI). Chi-squared was used
to assess whether the proportion of patients who
gained weight before versus after prehabilitation
arose by chance. All appropriate goodness of fit and
model assumptions were checked, and sensitivity
analyses tested the robustness of the independent
assoclations to additional confounding.

Sample size

Data were collected as part of clinical practice and
therefore a sample size estimate was not undertaken. The
size of the sample was therefore pragmatic based on an
analysis of all participants referred to the service within
the given period with complete datasets.

Ethical and data management

Healthcare practitioners collected data as part of routine
clinical practice and therefore this study was exempt
from formal ethical approval. For data management, the
principles of good practice for data management out-
lined by Manchester Foundation Trust Research and

Innovation team were followed along with approprate
governance procedures. All analyses were undertaken on
unidentifiable data. Data were stored on a protected
shared drive only accessible to those undertaking the
analysis.

RESULTS

Characteristics of patients in the sample

In total, 928 patients were referred to the Prehab4Cancer
service over 12 months. Patients were excluded from this

TABLE | Soco-demographic characieristics of 526 cancer
patients assessed pre-operatively using the Patient-Generated
Subjective Global Assessment.

Mumber (%) of patients
Age (years)
<5() 25 (4.8)
51-60 9 (18.3)
6170 178 (34.00
71-80 190 (36.1)
Bl+ 36 (6.8)
Gender
Male 300 (5700
Female 226 (43.00
Body mass index
Male X1.5(53)
Female X3 (6.T)
District
Baolton ST(10.8)
Bury 41 (7.8)
Manchester 101 (15.2)
Oldham 34 (6.5)
Raochdale 44 (B.4)
Salford 43 (B.2)
Stockport 56 (10.6)
Tameside SE(11L.M
Trafford 41 (7.8)
Wigan 51(7.8)
Type of cancer
Colorectal 228 (43.3)
Lung 238 (45.0)
Upper gastrointestinal & 114y
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analysis if they did not enrol in the programme (n = 71)
or did not have the PG-SGA(SF) completed (n = 331). At
assessment 1, there were 526 patients with a cancer
diagnosis from across Greater Manchester with a PG-
SGA score. Out of these patients, 574 were male, mean
age was 68 years and patients had been diagnosed with
either colorectal (43.3%), lung (45.2%%) or oesophago-
gastric cancer {11.4%5) (Tablke 1).

PG-SGA

Assessments at time pomts 1 and 2 were undertaken
prior to the operation; assessments 3 and 4 were
conducted post-operatively. PG-8GA(SF) was assessed
at each assessment and patients were considered at nisk
of malnutrition if they had an additive score 22 (Table 2).
The number at rsk of malnutrition at the mitial
assessment was 233 (44.3%0); at assessment 2, this was
82 (41.3%0); post-operatively, at assessment 3, 68 (62.4%)
participants were at risk of malnutrition; however, by
assessment 4, only four patients (2004) were at nsk of
malnutrition. Almost one-third of patients (30.8%)
improved their PG-SGA(SF) score between assessments
1 and 2. An additional 15.6% of patients were considered
not at rsk of maloutrition at assessment 1 and
maintained this status at assessment 2.

There were 293 patients with a baseline PG-5GA
{8F) score between 0 and | and so were assessed not
to be at risk of malnutrittion. The remaining 233
patients with a baseline PG-5GA(SF) scorez2
required some form of intervention and were at risk
of malnutrition. Results of EQ-VAS, EQ-5D and sit-
to-stand test from each assessment along with type of
cancer were included in a logistic regression model to
assess their impact on the likelihood of predicting
patients being at risk of malnutrition. A logistic
regression  analysis  shows that model 1 was

TABLE 2
Triage recommendation
PG-5GA additive
Soore

-1 Mo intervention required at this time.
Re-assessment on routine and regular basis
during treatment.

2=3 Patient and family education by dietitian, nurse,
or other clinician with pharmacological
mtervention as indicated by symptom survey
and lab values as appropriate

4 8 Required intervention by dietitian, in
conjunction with nurse or physician directed
by sympeoms

=9 Indicates a critical need for improved symptom

management andior dietetic intervention

JHND _ BDA -

statistically significant compared to the null model
iy =50.7,d.f.= 5, p=<0001), explaining 27.8% of the
variation of PG-SGA(SF) score (Nagelkerke 8% and
correctly predicted 57.2% of cases. Table 3 shows that
a higher EQ-5D score (indicating a better health
related quality of life) at all assessments was associ-
ated with a reduction in the likelihood of being
malnourished at assessment 1. A higher EQ-VAS
score (indicating a better health related quality of life)
at assessment | was associated with a reduction in the
likelihood of being malnourished at baseline. A
higher sit-to-stand test (indicating a greater level of
strength) at assessments 1 and 2 was associated with a
reduction in the likelihood of being malnourished at
baseline after adjusting for age and gender. In
addition, patients with oesophago-gastric cancer were
almost six times more likely to be malnourished
compared to patients with colorectal cancer at
baseline after adjusting for age and gender.

Change in weight

Weight loss was also considered a predictor of mal-
nutrition; 25.1% of patients lost weight in the 4 weeks
prior to assessment 1, and 4274 of patients lost weight
in the 6 months prior to assessment 1. After attending
assessment 1, most patients subsequently gained (26.7%)
or maintained (47.6%) their weight until their operation
(assessment 2). Figure 1 shows how patients’ fluctuate in
weight before and after assessment | regardless of cancer
type. A chi-square test of independence was performed to
examine the relation between weight change (gained,
maintained or lost) before and after assessment 1
(4 weeks before vs. assessment 2, which occurred a mean
of & days after assessment 1). The relation between these
variables was significant (* = 4.5, d.f = 4, = 000
n=1%8), such that patients were more likely to gain

Patient-Generated Subjective Global Assessment Score (PG-530A) at assessment ime points one to four

Assessment time paint
Time 1. Time 2, Time 1, Time 4,
n (Yol m=526 r{%)n= 198 r{%pn= 109 r{%apn =20
M3 (55.7) 116 {58.6) 41 (37.6) 16 (BOLD)
96 (18.3) 45 (227) 20 [26.6) 3(15.0)
6 (18.3) 2B (14.1) 30 (27.5) 1 (5.0
41 (TE)y 9 (4.5 9(B.3) L]
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TABLE 3 Logistic regression to show the impact of being at nsk of being malnourished at baselne on pati I, 2 and 3.
Nlodel 1 Mlodel 2 Model 2 Model 4
Assessment | p= 157 Assessment | o= 257 Assessment 2 n= 1480 Assessment 3 n= T3
OR (#5% Cl) p wOR (#5% CI), p 0R (95% CI), p 0R (95% CI), p
EQ-VAS 0.97 (0.95-0.99), 0.02 0.97 {0.95-0.99), 0.01 100 {0.96-1.04), 0.97 1.03 {0L98-1.09), 0.27
EQ-5D 003 (IL00-0.26), 0.0401 005 (01-0.45), 0.00 002 (008-0.39), 0.01 .00 (L08-0.73), 0.04
Sit-to-stand 0.97 (0.93-1.01), 0.046 0.96 (0.93-1.00), 0.04 0.9 {.90-0.99), 0.02 0.594 (D.B6-1.03), 018
Cancer site:
Colorectal (ref)
Lung 131 (0.71-2.44), 0.39 L.1B (0L62-2.24), 0.61 0.87 {0.36-2.09), 0.75 1.22 (0.36-4.12), 0.75
Upper gastrointestinal 5.75 (L28-14.52), < 0.00 5.96 (2.22-15.96), < LM 319 (0.B6-11.80, D.08 3.57 (0.23-54.54), D36
Age (yearsh
El+ (ref)
71-80 1.22 (0.21-7.13), 0.3 0.38 (0.12-10.91), .58 483 (0.19-120.72), 0.34
61-70 0.92 (0.25-3.46), 0.90 082 {0.14-4.83), 0.E3 1.57 {0.12-19.95), 0.73
El-&0 1.22 (0. 36-4.18), 0.75 1.43 {0.28-7.20), 0LET 103 (0. 10-1101), D98
=<5l 0.52 (0.15-1.74), 0.29 0.64 {0.14-2.97), 0.57 0.65 (0.06-7.13), 0.72
Gender
Mlale (refy
Female L.76 (0.93-3.30), 0.08 2010 (0.B6-4.68), 0.11 1.67 (D.48-5.79), 0.42

Models 2, 3 and 4 were adjusied lor age and gender. Model | and 2 used data from assessment 1, model 3 used data from ssesment 2 and model 4 used data from
aesment 3. %p < 005 Ol confldence interval of odds ratio; EQ-YAS- Eoro(kol. Visual Analogue Scale; BOR5D, EuroQol. 5 Dumension; red, reference category; OR,

odds ratio; aOR, adjusted odds ratia.

weight after attending assessment 1 compared to the
4 weeks prior to assessment 1 (see Table 51). Assessment
2 represented the time before the operation and is likely
to explain the weight loss identified in most patients
between assessment 2 and assessment 3.

A second logistic regression model was conducted to
evaluate how each outcome (EQ-WAS, EQ-5D, sit-to-
stand and cancer type) influenced the likelihood of a
patient experiencing weight loss in the 6 months prior to
assessment 1. In the 6 months before starting prehabi-
litation, 204 patients gained or maintained their weight,
whereas 281 patients had lost weight. A logistic regres-
sion analysis found that model 2 was statistically
significant when compared to the null model (3 = 14.0,
df. = 5, p=0.02), explained 8.0% of the vanation of
weight loss (Magelkerke &%) and correctly predicted
62.5% of cases. Table 4 shows that after adjusting for age
and gender patients with a higher EQ-5D score at
assessment 1 were more likely to have gained or
maintained their weight in the & months prior to
assessment 1. Table 4 also shows that the type of cancer
has no impact on the likelihood of a patient losing weight
in the & months prior to assessment 1. In addition,
patients under the age of 70 years were less likely to have
lost weight in the 6 months before assessment 1
compared to patients over the age of 81 years.

DISCUSSION

There were 44.3% of patients at risk of malnutrition at
assessment | identified from the PG-SGASF). It is
evident in the literature that malnutrition is a strong risk
factor for complications during and after surgery,
mcluding increased levels of mortality, morbidity and
length of hospital stay.'™""*" However, it is recognised
that malnutrition is one of the few modifiable nsk factors
pn:-|:>'|:|-:'r'atiw:]g.l.'14 Unintentional weight loss, which is a
measure used to caleulate the PG-SGA(SF), has been
directly  associated with functional impairment,
decreased immune defences, delayed wound healing
and organ dysfunction.”™ Interestingly. people afier
cancer reported a poor nutritional status affected their
energy levels, rehabilitation, psychosocial and overall
quality of life after surgery.™ The prehabilitation phase
therefore provides a critical time to maximise patient's
physical and psychological health to optimise outcomes
in preparation for surgical procedures. Incorporating a
nutntion-screening tool into prehabibitation 15 therefore
essential.

Almost one third of participants improved their PG-
SGA(SF) score in the prehabilitation period following
the protocol for triaging nutritional support interven-
tions. This is not surprising because trials have
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FIGURE 1

demonstrated that when malnotrition or unintentional
weight loss is treated pre-operatively nutritional status is
improved and positive outcomes reported in terms of
complications and quality of life.">* In addition, most
patients (74.3%) maintained or gained weight between
assessment | and assessment 2. The results show that
paticnts were more likely to improve their nutritional
status compared to the weeks preceding initiation of
prehabilitation. These findings demonstrate that nuotri-
tion screcning, as part of a prehabilitation programme is
beneficial at identifving risk and then informing the
delivery of appropriate nutritional interventions in a real-
world clinical environment.

Ower half of the participants were at risk of being
malnourished after surgery. This is an important finding
indicating that the provision of nutritional support
interventions are important in the rchabilitation phase
as well as prehabiliation. There is a clear drop off in the
number of patients attending each of the assessments,
with only 20 patients completing all four assessments.
This reflects the ongoing nature of the programme with a
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large number of patients still enrolled and awaiting
future assessments.

The PG-SGA(SF) has previously been validated to
assess and identify  malnutrition in patients  with
cancer ™ The present study adds to the current
knowledge base by demonstrating that PG-SGA(SF)
can effectively triage patents with cancer to specific
interventions. The nutritional interventions were de-
livercd by a multidisciplinary team across many
healthcare localities, and were aimed at preventing
weight loss and reducing the risk of malnutrition with
the purpose of optimising health status of patients
going into surgery. Howewver, almost half of the
patients referred to the Prehab4Cancer programme
were not screened for risk of malnutrition. The
completion of PG-SGA(SF) required actual weight
and weight from the previous 3-6 months. However,
because the data collection took part during the
pandemic, people withowt home scales could not visit
a relative's house to be weighed or a local chemist or
general practitioner's surgery. The main reason given
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TABLE 4 Lopgistic regression to show the impact of weight loss within the previous six months comparsd to ascessment | o patiests at

assessments |, 2 amd 3

Model 1 Model 2
Assessment | =232 Assessment | =232
OR (95% (1) p a0 (95% Cl). p
EQ-VAS 0590 (0.97-1.00), 057 G99 00.97-1.00), 0.26
EQ-5Dy 4 p0.02-1.06], D06 WA DO -9, 0.08
Sit-to-stund 59 (0.96-1.03), 0.45 00 00.97-1.04), 0.94
Cancer site
Colorectal (ref)
Lung 9 (0.37-1.38), 0.34 A% 00.33-1.309, 0.16
Upper gastrointestinal 189 (0.79-4.52), 0.15 210 p0.85-5.1%, 0.11
Age (years)
B+ fref)
7180 G2 pi.0d-1.41), 0.11
61-70 W12 003023, .01
5160 L1 (00452, D004
=3 LIS p0L-0.29), .01
CGrender
Male (r=f)
Female 106 (0.62-2.18), D.65

Mlodel ¥
Assemment 2 m= 128
allR (95% CT), p

097 (093 1.01), 0IE
0,53 {0U03-9.27), 066
103 (098 1.08), 0.Xx

052 {0.21-1.27), 015
LI8 (061-7.77), 023

021 004-1.27), QU
021 004 1.03), 006
030 0.07-1.31), 001

107 (0.ET-4.89), 000

Nodd 4
Assesament § w=bd
aHR (355 C1), p

1.0 05 G, S

108 (00318 46), 098

102 (093112, el

062 (QLIT-2.34), 048

067 (023607, LEX
.15 pO0l-3.56), 0.23
L0 a0i-2.05), 0,04
LT on-2 09y, 024

500 0EZ-10.05), 00D

Modek 2, 3 s 4 wore adjusted for ape and gender. Madd | and I wed dala from msecsient |, stodel 3 used data from accssmest 2 asd stodel 4 wsed data from
asscmiment 3. %< 0005, O, confidesce imterval of odds ratio; BEQ-VAS, Eeeool. Viesl Asslogue Scale, EQ-5I3, FuraQol. § Dimemaon; el refiorence caggory; OR,

b watia; @0R. adjustsd odds matio.

for missing data here was unknown weight and weight
recall. Methods of collecting weight data were explored
within the Prehab4Cancer tcam and one suggestion
was o provide vulnerable older people with digital
scales. Conversely, surrogate markers for weight,
including loose fitting clothes, decreasing a dress size
or collar size, loosening trousers or tightening of belis
notches, have been considered. Other tools that do not
require an actual weight would also be an option
including the Paperweight Armband or the Modified
Patient Association Checklist.*** Nutritional assess-
ment and dietary interventions for houwsebound wvuol-
nerable adults have been previously identified as a
priority area for research™”

Patients with upper gastrointestinal cancer were six
times more likely to be malnourished compared to
patients with colorectal cancer ' In addition, older
patients were more likely to have lost weight in the
6 months prior to prehabilitation compared to vounger
patients. Given these differences, future practice should
reflect these finding so that both older patients and those
diagnosed with upper gastrointestinal cancer are offered
maore intense prehabilitation to optimise their nutritional
status pre-operatively. Additional dictetic resources were
available for patients with upper gastrointestinal cancer
prior to surgery in the present study, which may have

contributed to such positive results. However, dictetic
interventions may not have been implemented in a timely
manner, which could have been improved by dedicated
time within the prehabilitation service. Other studies
have shown benefits of nutritional support in upper
gastrointestinal cancers and nutritional interventions
have recently heen reviewed highlighting clinical and
nutritional benefits during the perioperative period in
gastrointestinal surgery,'***

Diespite these promising findings, 32.5% of patients
maintained and 16.7% of patients increased their PG-
SGA(SF) score during the prehab phase, demonstrating
no improvement and a possible deterioration. This may
reflect the lack of time and scope for interventions (o be
delivered, as the timelines were dependent on the cancer
site and on surgical schedules. It may be beneficial to
extend the prehab phase to maximise outcomes further,
where possible, without delays to surgical interventions.
In addition, dedicated nutrition Prehabd4Cancer staff
would be a considerable advantage to initiate and
follow up patients at risk of malnuotrition within a
timely fashion. However, these results show some
positive outcomes. from notritional screening and the
implementation of a triage system that can sign post to
different nutritional interventions as appropriate.
Another limitation is that there were no screening
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scores on & large proportion of patients who were
referred and assessed at prehabiliation. Further investi-
gation is required to understand why patients did not
undergo screening. This was not formally documented
as part of the service delivery, and so would be a useful
addition to future evaloations and data collection. In
addition, the extent of dietary advice and nutritional
support interventions provided as a result of screening
is unknown and this is an area that would benefit from
further research.

These data were collected during the COVID-19
pandemic and so are reflective of service modifications
that were made according to public health adviee for the
data collection penod. During the pandemic, many
patients opted for home delivery of prehabilitation,
which may affect the data in relation to service uptake
and engagement levels.

These findings are from a clinical service covering a
large geographical area in the Morth of England
including both male and female patients with different
demographic backgrounds, socio-cconomic groups and
ages. The PG-5GA(SF) tool has been reported as being
accurate, sensitive amd specific at diagnosing  mal-
nutrition*®; therefore, this tool can be used with other
cancer patients across the UK to identify and triage
patients, Howewver, only patienis with either lung,
colorectal or upper gastrointestingl cancer were included
in the present study. Given the nature of the assessment,
patients with a cognitive impairment such as dementia or
those who are unable to read or wnie were excluded. In
addition, the resulis are limited because they did not
include people who could not speak English, and so the
findings are mot nmecessarily generalisable to all ethmnic
groupes.

The triage system for this service focused on risk of
malnutrition addressing primarily ondernutrition. Mal-
nutniion includes both under and over nuotrition and
further service developments may include addressing
imsues such as sarcopenic obesity In cancer patients.
Sarcopenic obesity indicates & reduced lean mass and
increased fat mass creating a high risk body composition
phenotvpe. A cancer diagnosis is described as a teachable
moment* and presents an opportunity for healtheans
professionals to provide sign posting for healthy eating
and strengthening exercises to encourage weight reduc-
tion at the same time &8 maintaining muoscle mass.
Indeed, resistance exercises are important for all cancer
patients and should be encouraged and supported when
appropriate to maintain moscle mass and  physical
function.

The data presented provides new information on
nutritional screening and a triage system. The findings
suggest that PG-3GA(SF) can be wsed within a
prehabilitation service and nutritional triaging is feasible
within a real world environment. The results highlight a
need for appropriate staffing resources to be able to
implement a triage system and facilitate the provision of

T ]
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nuintional interventions where a nisk of malnutrition is
identified. The outcome data show that hoth quality of
life and functionality are associated with nutritional
status and, specifically, poorer quality of life and
function are related to poorer nutritional status.

Further research is required to assess the mpact of
nuintional interventions delivered as a result of triaging
and how the uptake of nutritional screening can be
improved.

CONCLUSIONS

This service evaluation shows that the PG-SGAISF) tool
15 casy to use in a virtual setting and effectively triages
patients to receive the appropriate intervention. Pre-
hahbilitation s an important phase to maximise notri-
tiomal status, functionality and guality of life in patients
with a diagnosis of cancer awaiting a surgical procedure.
A longer prehabilitation period could be bencficial to
maximise the impact of the intervention, particularly for
paticnts with upper gastrointestinal cancers and older
people who have been shown to be at a greater risk of
malnutrition.
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The COVID-1% pandemic has profoundly disrupted glabal
elective surgical care [1] There are presently 5 million
people in the UK on an elective surgical waiting list, a
number expected o grow in the coming months [2]. The
capatity of peri-operative services is inite. Increasing this to
address the backlog is a substantial challenge and expected
to be the rate-limiting step [3] Restoration of elective
surgical pathways will be complicated by the need to
mitigate the risk of peri-operative COVID-19 infection and
its significant implications for patients and =taff [4) This
situation has effectively created a generation aof patients
waiting longer for reatment, with reduced pre-operative
support driving increased levels af patient aniety and
reduced ‘preparedness’ for surgery. Given the major
continued burden an front-line NHS stalf [5), 8 co-ordinated
national response comprising  innovative  solutions s
required to address this prablem.

Waiting better

The series of national lockdowns in the UK aver the last
18 months may have significantly undermined the nation's
health, increasing the rates of health rizk behaviours that
elevate peri-operative risk. The rates of physical insctivity,

02021 Asseciation of Ansasthatists

aleohal consumption and smaoking may have increased,
with further negative effects on diet and mental health |8, 7).
A recent concern highlighted is the sssociation between
pre-operative patient isolation and adverse postoperative
autcames [8) Crucially, existing health inequalities mean
these effects may not be evenly distributed scross the
population [#). The association between high levels of social
deprivation, increased prevalence of health risk behaviours
and azsocisted chronic ill-health leading o adverse peri-
aperative  outcomes  was  already  well  established.
Unfortunately, the pandemic appears ta have
disproportionately affected the health of this patient group
[10), acutely exacerbating the problem. Supponing patients
te tackle these health risk behaviours and improve their
physical and mental readiness for surgery is increasingly
recoghised by national bodies as an impartant step forward
in addressing this situstion and has been the focus of
several prehabilitation services in the UK [11, 12]. Capturing
thes shared learning and experience gathered over the last
34 years will now be crucial in seizing the oppoarunity
which the current national situation presents.

In & national briefing from the UK Centre for Peri-
operative Care [13), the need o redesign peri-operative
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pathways for the COVID-1% era was emphasised. & "smart
reset’ of elective surgery is intended to not only mitigate the
immediate issues of the pandemic but re-engineer peri-
operative pathways for the long term. Two of the key
messages relate directly to the reframing of waiting lists as
preparation lists: 1. The need to develop peri-operative
care as a model to promote healthy living and prevention of
future ill health; and 2. The need to develop effective, virtual
patient solutions. This drive has been reflected in the
establishment of cross-sector ‘waiting well initiatives within
regional integrated care systems seeking to understand the
needs of, and support required for, patients to improve their

readiness for surgery.

The unplanned shift to digital
prehabilitation

Before the COWID-19 pandemic, the majority of
prehabilitation services were operating as face-to-face
multi-behavicural health promotion programmes. In April
2020, all MHS services were required to rapidly reconfigure
their delivery because faceto-face patient contact was
minimised. This had a major impact on prehabilitation
support due to the lack of evidence-based remotely
supervised "home-based’) prehabilitation options to match
and complement face-to-face offers. Pre-pandemic work by
the authors had already highlighted this unmet patiert
need. In one serice based in the north of England and
serving a tertiary geographical population, approximately
50% of patients approached for face-to-face prehabilitation
participation before surgery declined [12]. Reasons cited by
pﬂﬁcnr.-.'indu:led:b'mldimnc:andcnn:Im:knll:ran:purt;
inflexibility of timing related to working and other life
commitments; cost; discomfort in group erwvironments; and
preference for home-based support. The need for a wider
menu of options to maximise patient engagement and
reduce inequality of access was therefore already evident
and brought acutely into focus by the changes in healthcare
delivery enforced by the pandemic.

Existing prehabilitation services arcund the UK
responded rapidly to this challenge through a pericd of
innovation, development and delivery of virtual alternatives
to enable continued support of patients awaiting urgent
surgery or other treatments. Examples  induwded:
Conversion of patient information materials to multimedia
online formats; introduction of live virual classes using
teleconferencing programmes; structured web and app-
bazed health promotion programmes; and digital health
coaching. # range of road-tested wirtwal options now
suppoart the initial development of “hybrid prehabilitation”
with a combination of digital and face-to-face offers.

&34

Further successful peri-operative digital interventions
have taken place, incleding ‘digital joint school”. althowgh
as yet unpublished, compelling results from this digital
inncvation have driven a major change in the peri-operative
orthopaedic pathway a2t South Tees Hespitals. Between
2017 and 2020, digital joirt school showed excellent patient
engagement and significant improvements in quality of life,
with assodated improvernent in Chdord hip and knee scores
and reductions in  hospital duration of stay [14].
Manchester’s surgery school has also produced a wirtual
wersion to support group education in major surgical
pathways |15]. As peri-operative care pathways seek to
make digitally faclitated prehabilitation and preparation
options available, valuable groundwork has been laid.

The case for digital?

Digitally facilitated irterventions to  support  health
behavicur change are established in several clinical
settings. Perhaps the nearest aligned healthcare seftingisin
cardiac rehabilitation where multi-behavicural digital
platfiorms  hawe demonstrated comparable efficacy in
behaviour change to facetoface programmes, with
excellent rates of patient engagement and adherence [14].
Other successful interventions have demonstrated improved
glycaemic control in patients with type-2 diabetes through
increased physical activity and dietary change [17] and
recluced alcohal consumption| 18]

These interventions align with NHS priorities to adopt
techrology in healthcare delivery doser to home. They
confer several potential adwartages over face-to-face and
paper-based rermote models, including flexibility for patients
and staff. Potential cost effectivenes is supported by the
capacity for comparatively fewer tearn members to monitor
and support multiple patients simultanecusly, alongside
recluced space and equipment requirements. Developments
in audiowisual and communication technology increasingly
allow some of the unique benefits of a faceto-face
interaction with a heahthcare professional to be obtained
remotely.  Wearable devices capable of increasingly
sophisticated contineous and detailed biometric monitoring
can be integrated to enhance imervention fidelity, providing
continuous  feedback to patierts and insight into the
physiclogical effects of their peri-operative journey.

Digital solutions also hawve the capability to be scaled
rapidly geographically to support large numbers of patients
at minimal additional expense cresting a potentially
attractive: return on investment solution. Platforms can also
be designed to integrate with existing electronic record
systems with the potential to streamline and digitalise
complete peri-operative care pathways.
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A digital prehabilitation framework
Figure 1 presents a potential framewaork for discussing the
range of digital prehabilitation options now available. The
‘tiered offer’ for prehabilitation support more broadly
imtroduced in national guidance for prehabilitation of
people with cancer [ 19 ] was used as a basis for this, with the
framework aiming to help rationalise which resources are
offered. The wide range in patient need across the surgical
population must be balanced against the intensity of
support and resources required. Universal offers are
applicable to most patients preparing for surgery providing
generic support with minimal healthcare staff input.
Targeted' offers provide maore structured support, tailored
to patient needs and introdwction of remote superdision by
a healthcare professional. Finally, “specialist’ offers are
imtended to support patients requiring the most intensive
support for complex needs, providing the elerments of
targeted interventions with mone intensive staff supenision
and support.

Challenges and potential pitfalls

The range of digital options now becoming available could
resvolutionise prehabilitation and peri-operative suppaort inthe
LK, with the potential for rapid disemination and uptake.
Herwever, it is critical nat to lose sight of the fact that despite
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use of cuting-edge techniclogy, these solutions are
fundamentally health behaviour change intenventions. isalso
impaortant to acknowledge that although many of the available
digital sohsions have undergone Tive” preliminary road testing
with encouraging results, rigorous evaluations are not yet
availabde. This situation reflects the tension between choosing
rapid resource creation with a comemporanecus  live
evaluation process or a slower, systematic design and
development process leading to formal testing.

Learning from the longer term use of similar
interventions in wider healthcare contests supports the latter
approach. The importance of applying this leaming from
wider healthcare to prehabilitation interventions has been
shown [20]. Employing established, systermatic methods for
iterative intervention dewvelopment, grounded in health
behaviour change theory, facilitates a dear understanding of
intervention function and why spedfic behaviour change
techniques were chosen and incorporated. Involving patients
at the earliest possible opportunity in this process (co-design)
is crucial to later succes. A robust imtervention devel opment
process supports subsequent evaluation and the understanding
of why a given intervention does [or does not) perform well
[21]. i an evidence base for digital solutions is to be built,
we must use this to capitalise on the efforts already made
and further develop those intervertions now available to
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prowide the best chance of real-world durable success and
Ersune a return on resource investment. A time-efficient
combined approach may be possible; however, close
synergy will be required between industry and MHS
partners in achieving this. The authors are aware of several
examples in the UK where this type of collaboration is
already undermay.

One particular concern that is widely discused is
the concept of ‘digital exclusion’. For many of the patients
who stand to benefit most, the offer of a digital prehabilitation
intervention may be unappealing, anxiety prowoking or
completely  inaccessible. Digital exclusion s strongly
associated with wider health inequality. It is estimated that
20% of the UK population {11.4 million people) lack basic
digital skills, or do not use digital technology at all. This group
is likely to predominantly comprise people who are clder or
from a poorer sodo-economic background (and therefore
lacked opportunity), both of which ane assocated with an
increased risk of chronic ill-health and utilisation of healthcare
services. In a move towards digital, without a plan to
proactively address this, we run the risk of worsening the
situation we aimed to improve. In the Digital lholusion Guide
for Health and Social Cane |22], MHS digital identifies several
key barriers, including:

li} Corfidence and skills patierts may lack the
information technology literacy necessary or fear risks
such as online crime. Interventions must be co-
designed with intended users with this in mind.

{ii) Opportunity and access - 20% of households with an
adult =65 years of age may lack an internet connection
or have variable device access. For example, learming
from Digital Joint School identified that clder patients
may be more comfartable using desktop devices over
mobile alternatives| 14].

{iii) Mothation, awareness, and staff capability and capacity -
patients may be unaware of resources available or the
potential benefits to them. Staffimvolvement inthe design
process is critical to build confidence in recommending
digital imterventions to patients and supporting their
usage.

MNHES Digital recommiends a holistic series of cross-sector
measures that can be undertaken to address these barriers
based upon local needs and barriers, adopting learming from
the MHS widening digital participation programme [23] that
demonstrated a £4.40 return on imvestment for every £1
spent oninchsion support [see Box 1)

Clearly, active input and collaboration across several
agencies, including healthcare and ind ustry partners, will be
required to meet this challenge.

Box1

» Community digital skills training: community cnline
centres can provide support to patients, delivered in
partnership between public, private and voluntary
sector organisations.

» Digital champions: designated patient wolunteers
and staff can access fraining to support others in
enhancing their skills and understand the potential
benefits of getting online. Enhancing the digital skills
of staff to act in this role is a focus of the Health
Education England (HEE] digital capabilities
framework [24]

* Intergenerational mentoring: digitally enabled family
members and friends are a powerful resource to
introduce and support older patients in wtilising
available rescurces.

» Assistive technologies: patients facing physical
barriers to inclusion, for example poor eyesight
preventing keyboard usage can be supported by
dedicated technologies swch as woice activated
systems.

* Signposting to free public Wi-Fi: patients can be
signposted and supported to safely access freely
availabde Wi-Fi incheding at most MHS GF practices.

» Social prescribing: social prescribing initiatives ane
now embedded within NHS primary care and ideally
placed to connect patients to locally available digital
suppeort.

In conclusion, the marked shift to digital prehabilitation
delivery holds enormous potential to produce rapidlhy
scalable solutions that can support patients facing extended
waits for surgery. Realising this potential will require
thoughtful intervention development that places patients at
the centre, minimises the risk of increasing inequalities and
supports creation of an evidence base. Finally, despite
efforts to deliver inchesive digital solutions that meet patient
and service needs, demand will continue for equally
robustly developed face-to-face and ‘paper-based’ remote
options. I our aim is to engage the fullest range of patients
in prehabilitation activity, a menu of options will be required
as one size cannot fit all
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Introduction

It is well-accepted that the adverse effects of cancer and associated treatment(s) are
essentially ubiquitous across disease types and can be highly deleterious to quality
of life (QoL). For many people with cancer, the significant physical and psychoso-
cial morbidity associated with the cancer compromise functional ability across
these domains. Functional impairments are highly prevalent and can be due to the
disease or treatment, such as the new onset or exacerbation of fatigue, pain, neu-
ropathy, lvmphoedema, urinary or bowel dysfunction, difficulty with speech or eat-
ing, aerobic and musculoskeletal deconditioning, sexual dysfunction, distress,
anxiety, depression and cognitive deficits [1, 2]. Screening, assessment, and inter-
vention approaches that aim to identify and prevent dysfunction, as well as maintain
or recover pre-diagnosis levels of function, are recommended. Such services and
practices are classified as prehabilitation (prior to treatment) or rehabilitation (dur-
ing or after treatment). The goals of prehabilitation (prehab) and rehabilitation
{rehab) are to manage functional changes associated with cancer and optimise
health across the cancer continuum.

Recommendations for referral to prehab and rehab, as well as evidence-based
clinical practice guidelines that direct such care, have grown rapidly in recent
vedrs [3. 4]. However, only a few have specifically focused on the needs of older
adults with cancer [5, 6]. This subset of cancer survivors has been historically
unaccounted for in research and in tailored clinical programmes, despite their
growing prevalence and their complex needs, from age-related changes to physiol-
ogy, function, cognition and concomitant comorbidities [4, 7-10]. For example,
Pergolotti and colleagues found that approximately two-thirds of older adults with
cancer report functional limitations [11], and in a systematic review of 20 studies
and nearly 3000 older patients by Handforth et al, over 40% were identified as frail
or prefrail [12]. Moreover, when combined with disease and treatment-related
adverse effects, frail older adults with cancer and functional limitations are more
likely to have surgical complications, treatment intolerance, chronic disability and
hastened mortality [12-14]. In light of the prevalence of dysfunction and frailty in
older adults with cancer, combined with their associated increased risk for poor
health outcomes, there is a compelling need for prehab and rehab to optimise
health and prevent, mitigate or ameliorate loss of function throughout the cancer
continuum. Older adults with functional impairments are historically not referred
to rehab [15], although it is understood that referral behaviour varies
intermationally.

This chapter aims to provide considerations for the integration of prehab and
rehab delivery for frail older adults with cancer into clinical care plans citing
examples from the scientific literature. The Dietz’s phases of rehabilitation [ 16] are
used to structure chapter sections given their nuanced considerations across the
cancer continuum. The chapter concludes with recommendations highlighting pri-
orities in advancing prehab and rehab care and research for older cancer patients
with frailty.
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Prehabilitation, Rehabilitation and Frailty

A commonly used definition for cancer rehabilitation is *[a care strategy] that aims
to allow the patient to achieve optimal physical, social, physiological and vocational
functioning within the limits imposed by the disease and its treatment [17]". The
essence of this definition was subsequently applied to distinct contexts related to
patients’ circumstances and needs [16] (Box 9.1). Importantly, early cancer reha-
bilitation conceptualisations acknowledged the importance of preventing or mini-
mising the adverse effects of cancer treatment with interventions implemented prior
to treatment—a strategy now referred to as *prehab’.

Box 9.1. Dietz Phases of Cancer Rehabilitation

= Preveniative phase: Limiting the impact of potential complications and
maorbidity which could be acquired as the result of treatment.

*  Restorative phase: A person being facilitated to resume their pre-morbid
level of functional ability.

= Supportive phase: Where continued treatment is needed, the aim is to max-
imise independence and functional ability whilst also ensuring the neces-
sary support is in place.

*  FPalliative phase: Symptom management as a person is expected to deterio-
rate in response to the disease progression, maximising quality of life
where possible.

Cancer prehab is defined as a “process on the cancer continuum of care that
occurs between the time of cancer diagnosis and the beginning of acute treatment
and includes physical and psychological assessments that establish a baseline funec-
tional level, identify impairments, and provide interventions that promote physical
and psychological health to reduce the incidence andfor severity of future impair-
ments [1]". Contemporary approaches to prehab and rehab for people with cancer
emphasise individualisation of programming for person-centred, goal-directed care,
whilst discouraging a ‘one-size-fits-all” approach [2]. Accordingly, prehab and
rehab are often “multimodal” and incorporate two or more intervention components
specifically selected for their potential cumulative or synergistic effects on health
outcomes for a given patient. Multimodal care is inherently inter-professional,
requiring the coordinated efforts of a variety of professions (Fig. 9.1).

Following a cancer diagnosis, resilience to the inherent stressors of treatment and
lifestyle changes is needed to preserve health and QoL. For patients who are older
and frail, prehab and rehab can target resiliency to support adaptive capacity as
depicted in the schematic of frailty and its relationship with stress and treatment
outcomes (Fig. 9.2). Whilst adaptive capacity may be commonly interpreted as
resilience to physiological stressors, the importance of psychosocial and cognitive
resilience may be particularly relevant to the older adult with cancer given the
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Fig. 9.1 The interdisciplinary team. "Exercise Professionals: Including but not limited to exercise
physiologists. kinesiologists, fitness instructors and sport rehabilitators
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Fig. 9.2 Phases of frailty and the correlation with an older persons’ adaptive capacity to be resil-
ient to adverse events (Adapted from [24])

likelihood for social isolation and age/co-morbid or treatment-related cognitive
decline [18-21]. Accordingly. assessments must be multidimensional to capture the
breadth of health, psychosocial and functional factors, to appropriately design pre-
hab and rehab interventions in this population. The National Comprehensive Cancer
Network (NCCN) and the American Society of Clinical Oncology (ASCO) specifi-
cally recommend geriatric screening and assessment tools to appraise functional
status across physical, cognitive, medical and social domains [5, 6]. Frailty screen-
ing. as a minimum, is recommended when older adults are diagnosed with cancer
and also when a referral to prehab/rehab is being considered. These evaluations,
including determining the support a patient needs, aids to avoid over- or
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under-treatment of cancer. a well-known problem in geriatric oncology [22]. In par-
ticular, the Comprehensive Geriatric Assessment (CGA) is recommended as stan-
dard of care in this population to identify vulnerabilities beyond usual oncological
assessments [5]; however, due to potential time requirements of the CGA and the
balance of overall data. clinicians are recommended to prioritise the assessment of
function, comorbidity, falls, mood, cognition and nutrition [5]. CGA is a key com-
ponent in the identification of patients for referral to prehab and rehab and an impor-
tant assessment tool within prehab and rehab programmes. Therefore, it is
unsurprising that referrals to physiotherapy, occupational therapy, nutrition or
dietetics and speech-language pathology or speech and language therapy (grouped
as “Allied Health Professionals—AHPs") are commonly advised for patients with
functional deficits identified during genatric assessments [23].

Ultimately, when managing cancer patients, particularly if older and with
frailty, both the patient and the family/carers should be involved in discussions
around treatment planning, adopting the mantra of *no decision without me, about
me” as suggested by Cancer Research UK [25]. The findings from the CGA better
identify the risks and the unmet needs for patients, such as additional support
required in order to undergo specific treatments, which aids treatment-related
decisions. Overall, important considerations for frail or pre-frail older adults with
cancer include: (a) their capacity for decision-making [26]; (b) the need for a
patient-centred approach assessing the person holistically (not just their needs, but
also their wishes and goals) and (c) the focus on functional independence and QoL
which are often more important than length of survival for this group of
patients [27].

Preventative Phase of Cancer Rehabilitation (Prehab)

The aim of prehab is to improve and or prevent physical, mental wellbeing and
nutritional dysfunction, increase the likelihood of a return to functional baseline and
optimise the patient’s ability to undergo additional oncology treatments [20, 21, 27].

Prehab should be multimodal and incorporate aerobic and resistance exercise,
nutritional support and mental wellbeing interventions (to support anxiety and
mood disturbance), as well as behaviour change strategies to promote adherence
and longer-term lifestyle changes [10]. For healthy lifestyle modification smoking
cessation and alcohol intake management [28] where applicable should be included,
and medical optimisation of other health conditions. Prehab for older cancer patients
with frailty should be guided by the CGA, with programmes starting as early as
possible in the cancer pathway to ameliorate the often quick decline between the
onset of symptoms, diagnosis and eventual treatment [29]. Prehab interventions
should be routinely assessed and adapted based upon the findings of additional
dynamic risk assessments, re-considered at the start of each patient contact using
pre-agreed risk criteria such as changes in symptoms, medication etc.. to ensure
optimal programme effects and to prevent harm [29].
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Exercise interventions and advice within the context of prehab require several
considerations and adaptations for the frail older adult with cancer. Traditionally,
there has been a dominance for cardiovascular-based aerobic exercise (walking,
cycling) interventions. However, with the increasingly recognised prevalence of
sarcopenia in older patients with cancer, an equal focus on resistance training
combined with nutritional protein supplements is recommended to improve mus-
cle function and potentially reverse frailty [29, 30]. Prehab programmes may be
outpatient, community or home-based, and safety guidelines are important so as
to ascertain potential cautions or contraindications [29]. For those prescribing or
delivering the exercise programme, relevant physiological parameters (blood
pressure, heart rate, oxygen saturation (5a02)) should be specified as part of
local standard operating procedures with attention to potential changes in the
patients’ condition and screening for agreed ‘red flags” which might escalate the
patient back to the clinical team and temporarily suspend them from the pro-
gramme. Where a prehab programme does not currently exist, *home based exer-
cises” for older people with a focus on achievable goals based on their CGA is
still valuable. These may range from a simple exercise prescription inclusive of
ascending stairs at home a set number of times daily, to asking a patient to
increase their completion of physically challenging Instrumental Activities of
Daily Living (IADLs), which may enhance their level of independence in the
community, such as walking to the local shops. Similarly, comprehensive prehab
services may incorporate such occupation-based “physical activities” as a method
to effectively engage and achieve programme aims for older adults experiencing
frailty. Other obstacles to prehab may be identified in the holistic needs assess-
ment within a CGA such as financial burden, reliance on family members and
reduced volition, all of which could present as potential blocks to engagement for
this vulnerable group [12, 31].

Sequencing difficulties are a common deficit component experienced by patients
with cognitive impairment and new activities such as prehab may be difficult to
‘initiate’ if they are unfamiliar to the patient. Thus, it may be necessary to “activate’
the patient to engage in interventions, through verbal and physical prompting and
demonstration from another person. A trial of a digital solution ‘FitdSurgery TV"
has been successful in actively prompting older colorectal cancer patients with
frailty to complete prehab tasks [30]. Similarly, wearable activity tracker trials have
been shown to be a motivating factor for increased physical activity [32]. These
studies are small but show an emerging technology-driven methodology to support
prehab and rehab in older patients [33].

Mutrition is an important consideration in older adults with cancer undergoing
either prehab or rehab, and there are several important considerations regarding
this topic. First, malnutrition is common in older adults with cancer [34, 35], and
is a major risk factor for frailty [36]. Second, malnutrition is associated with mul-
tiple adverse outcomes, including post-operative outcomes, reduced tolerance to
and greater adverse events from chemotherapy. functional decline and worse QoL
[34]. Third, malnutrition is more common in advanced cancer, and is sometimes
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difficult to separate from the cancer anorexia and cachexia syndrome [35]. Finally,
there are major gaps in knowledge of how to optimise nutrition in older adults
with cancer, but dietary counselling and nutritional supplementation have shown
to be valuable [34]. Moreover, evidence in other settings, particularly inpatient
acute care and rehabilitation settings, has shown the importance of systematically
identifying undernutrition and targeting it with protein-calorie supplementation,
which can improve functional recovery., QoL and survival in specific settings
[37. 38].

*Social frailty’, the concept of losing one’s resources required for social require-
ments such as engagement in social activities [39], needs to be addressed as it may
indeed precede and be implicated in the development of physical and/or cognitive
frailty. Depression and social isolation lead to apathy, reduced self-management and
self-neglect with compromised adherence to medication and other advice. Additional
considerations important for older adults include health literacy and education, digi-
tal exclusion, management of social communication, nutritional and swallowing
difficulties and adapting assessments and interventions to account for hearing and
vision loss [25]. By addressing these potential ‘barriers to engagement’ for this
cohort, there will be greater likelihood of goal achievement and subsequent
improved clinical outcomes and QoL.

In Europe, in-patient and community programmes for both prehab and rehab
exist, whereas in Australia these are predominately out-patient. Some examples of
prehabilitation programmes can be found in Table 9.1. Unfortunately, there are too
few programmes to meet the increasing demand in oncology [40]. The environmen-
tal setting is an important consideration for the successful delivery of prehab (and
rehab) for older cancer patients, with and without frailty, as clinicians and adminis-
trators aim to support high adherence whilst still delivering the most effective pro-
gramme. This is traditionally felt to be optimal within face-to-face programmes,
where group activities, often based in community settings, bring a number of addi-
tional benefits including better social interaction, peer support and the promotion of
self-management skills. If travel is a barrier to attendance at community-based pre-
hab or patient preference, which can often be the case for this population, then a
home-based programme with phone and digital options can be considered.
Achieving intervention and adherence targets is more challenging in home-based
{unsupervised) programmes, however, home-based rehab has been shown to achieve
improved outcomes in patients with lung cancer [41]. There is minimal research that
compares efficacy between out-patient, community and home-based prehab or
rehab [42]. For patients who are frail, it would seem that, given their higher risk
already discussed, that outpatient or community-based programmes may be pre-
ferred to rapidly identify and manage risk [43] and to maximise their engagement
and exercise dose safely. Reports from research in non-frail patients demonstrate
prehab is generally safe, with adverse events mostly relating to musculoskeletal
injury, with a smaller number of serious adverse events such as falls [44]. In frail
patients, caution is warranted since the few studies completed have not discussed
the rate of adverse events [45].
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Table 9.1 Examples of prehabilitation programmes

Z. Merchant et al.

Country and UK; Moore, J and Merchant, Z Australia; Crowe, I and Denchy,
leadsis) L
Programme Prehab4Cancer and recovery service Futdsurgery and Fit4transplant
name and Colorectal. Lung and Oesophago-Gastric | Adults having pelvic exenteration,
patient cohorts | surgery with curative intent; Lung Oesophago-Gastric surgery,
alternative curative intent treatment incl. | hepatectomy, colorectal,
SABR, radical radiotherapy and retroperitoneal sarcoma,
concurrent chemao/radictherapy. Age 17 Autologous stem cell transplants
years and above. Registered with a (lymphoma, multiple myeloma)
Greater Manchester GP
Workforce Exercise Specialist Instructors (Level 4 The interdisciplinary team

Cancer Rehabilitation qualified)
Co-designed and supported by
Anaesthetist, EP, OT, PT, GP. Dietitians,
Oneology Psychologist, Surgeons,
Respiratory Physician, CNSs, ERAS
nurses, and other members of cancer
MDTs

mncludes Anaesthetists,
Oncologists, Surgeons, pain
specialists, Haematologists, PT,
EF, Omncology Dietitians, and
clinical Psychologists, ERAS
nurses, nurse/coordinators and

nurse consultants

Referral source

Single Point of Access via hitps://
prehabdeancer.co.uk/how-to-refer/
Clinical MDTs from 10 different acute
hospitals in Greater Manchester
MNamed referrer normally patients®
keyworker (CNS or equivalent)

Surgical to allied health through
Fitdsurgery emal: More broadly
Anaesthetists, surgical liaison
nurses, Preoperative and tumour
stream nurse coordinators and
consultants including CPET and
PAC clinic, Fitdtransplant
referrals from Haematologists and
AuSCT nurse consultant

All from the tertiary hospital

Selting, Delivered in local leisure facility close to | Tertiary hospital OF, andfor group
frequency and | participants” residential postoode. programme; 60 min; 2-3 sessions/
stratified patient | Availuble in 87+ leisure facilities in week OR telchealth service:;
pathways Greater Manchester conurbation. Free Patients reviewed weekly if high
gym membership for prehab phase (from | nsk unless atending F2F
referral to break for treatment) and rehab | supervised sessions
phase (12 weeks) If a surgical patient, they also
Recommended 23 sessionsiweek for all | attend “Surgery School” which
participants involves group sessions by
Targeted pathway—supervised, 3x webinar or face to face where
sessions/week F2F mndividual members of the MDT
Universal pathway—self-managed, prowide education about the
independent exercise sessions with regular | upcoming surgery and
(at lenst weekly) contact with an exercise | perioperative care process by
specialist, which can include F2F video or face to face
Objective CPET CPET (surgical —% 0, peak, AT).
physiological ISWT or 6MWT (ISWT preferential but 30 5 STS, 6MWT., handgrip
outcome can be contraindicated for patients with strength, post-operative
MEESUres musculoskeletal imjury/weakness, reduced | complications, weight, height,

baseline fitness levels and other
co-morbidities). 60 s STS. Handgrip
strength

Rockwood Climcal Frailty Scale, PG-5GA

clinical frailty scale, DASI,
PG-5GA

(continued )
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Table 9.1 (continued)

Patient-reported
outcomes

EQSD-SL. IPAQ. Self-Efficacy Scale for
Exercise, WHODAS 2.0,
EORTCQLQ-C30. PG-SGA

EORTC-QLQ-C30. IPAQ.
meeting activity guidelines (Y:N),
PG-SGA GAD-7, PHQ-9

Acrobic Prehab: Either re-HIT interval training Supervised: Treadmill walking or
exercise using exercise bike (or alternative cycling at moderate/high intensity
ergometer if required) or Progressive/ prescribed at Borg 3-5/10 and/or
Continuous steady-state cardiovascular 60-80% max heart rate for a total
exercise, dependent upon fitness baseline | of 20 min (Continuous exercise or
Rehab: Personalised exercise prescription | HIIT dependent upon fitness
using a range of equipment/group baseline)
sessions/PA based on patient preference,
for prolonged behavioural change
post-discharge
Resistance Muscle groups targeted in the upper body | Muscle groups targeted based on
exercise and lower body. mainly related to individual deficits assessed using
functional tasks including bed. chair and | objective outcomes (see below) at
toilet ransfers, mobility. stairs. Resistance | first assessment session by the
bands were issued and range of weights | allied health team. In general,
and other resistance equipment were functional exercises in the upper
utilised in local leisure facilities. and lower limb including: sit to
Swimming and other PA recommended | stand, heel-raises, squats,
which addresses muscle strengthening step-ups, bench push ups, bicep
curls, overhead press, shoulder
abduction. Dumb-bells and
resistance bands were provided
for patients to take home as
indicated. Commenced at 80% of
the [0-repetition maximum
8-12 repetitions, 2-3 sets.
2-3 x week
Home-based Personalised Home Exercise Pack (https:// | Home based: progressive increase
instructions prehabdcancer.co.uk/coronavirus- to 150 min of continuous

covid-19/) issued to each patient and
adapted for participants changing exercise
ability through their engagement in the
service

All advised to engage in daily PA walking
in around exercise prescription and as
medical treatment regime, 1.¢.

radiotherapy allows

moderate intensity BORG 3-4/10
per week. Walking, exercise bike,
swimming, jogging based on
patient equipment and preference.
Start level based upon assessment
Individual resistance programme
prescribed as above: in general
functional exercises of the UL and
LL. Commenced at 80% of the
10-repetition maximum. 8-12
repetitions, 2-3 sets. 2-3 x week

{continued)

217



164

Z. Merchant et al.

Table 9.1 (continued)

Nutrition PG-SGA and ‘traffic light system': 1:1 advice from a registered
Green—Provide low-risk nutritional oncology dietician for 1-4
advice sheet as per https://prehabdcancer. | sessions based on need
co.uk/nutrition-2/, continue to monitor Dietetics OP clinic or telehealth:
weight regularly and PG-SGA at regular | 20 min sessions then follow up as
time points needed
Amber—Provide ‘Eating Help Yourself
diet booklet, contact named referrer to
escalate concern
Red—As above, request a dietetic referral
or make this directly
All patients all receive 1:1 advice verbally
re. diet and exercise

Psychosocial | All exercise specialists completed level | | 1:1 advice and strategies if PHQ4

and mental psychological communication training, score > 2 at screening from a

well-being able to notice distress, listen, be registered clinical Psychologist.
empathetic, signpost to appropriate Initial 60 min session then follow
service or escalate back to named referrer | up as needed. All patients
based on unmet need identified. Utilise preparing for a Pelvic
exercise, group support and relaxation PA | exenteration automatically qualify
to address mental well-being for initial chnical psychology
Staff receives reflective sessions with assessment. 1-5 sessions based on
psychologist and OT bimonthly for CPD | needs
and their emotional well-being includes
case study discussion

BMT. bone marrow transplant: PT, physiotherapist: EP. exercise physiologist; PA, physical activ-
ity; PHQ4, Patient Health Questionnaire (4-item) measure anxiety and depression; CPET, cardio-
pulmonary exercise test: VO, peak. peak oxygen uptake: AT, anacrobic threshold; 6MWT.
six-minute walk test; PG-SGA. patient-generated subjective global assessment (nutrition assess-
ment): EORTC, European Organization for Research and Treatment of Cancer quality of life ques-
tionnaire; IPAQ. international physical activity questionnaire; SABR, stereotactic ablative
radiotherapy: CNS, cancer nurse specialists: ERAS nurse, enhanced recovery after surgery nurse;
ISWT. Incremental Shuttle Walk Test: STS, Sit to Stand test; EQ-5D-5L., EuroQoL outcome mea-
sure; IPAQ. International Physical Activity Questionnaires; WHODAS 2.0. World Health
Organisation Disability Assessment Schedule version 2

Prehab Considerations Regarding Surgical Cancer Treatments

Cancer surgery for older patients benefits from integrating assessment and care
[46]. A meta-analysis found that perioperative pathways in older patients (>60
years), specifically those with elements of prehab and enhanced recovery pro-
grammes in multicomponent interventions, reduced hospital stay for elective sur-
gery by an average of 1.5 days amongst people having colorectal surgery and an
average of 5 days in those having upper abdominal surgery [47].

The evidence base for the benefits of prehab is growing [48], particularly for
colorectal, lung and oesophageal surgical patients but also in haematologic and
prostate cancers. Preoperative frailty is associated with 2.5 times the risk of post-
operative complications and increased length of hospital stay after abdominal
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surgery [49]. In a recent systematic review examining prehab prior to abdominal
surgery, the authors suggest that high-risk patients should be targeted for prehab as
those are most likely to benefit [50]. The complex presentation and often inherent
co-morbidities present in older people experiencing frailty place them in a high-risk
group leading to a greater likelithood of complications or side effects of aggressive
cancer treatment (including major surgery, radical radiotherapy and other systemic
cancer therapies).

There are currently limited research studies that include older patients with
frailty in prehabilitation for cancer surgery, and even less feature in trials for
patients receiving prehab as part of chemo-, radio- or immunotherapy. A recent
randomised controlled tral by Carli et al examined prehabilitation in a frailty
cohort undergoing predominantly minimally invasive colorectal resection surgery.
Patients identified as frail (using Fried Frailty Index) were randomised to receive a
multimodal prehabilitation intervention delivered pre-op versus no-prehab. The no-
prehab group was offered the same intervention delivered post-op as a rehabilita-
tion package. Although there was a physical improvement in 6MWT in the prehab
group, in this study this did not translate into a reduction in post-operative compli-
cations or length of stay (4 days in both groups), which were used as primary out-
come measures. The authors considered that the use of minimally invasive surgery
within enhanced recovery pathways mitigated the effect of the prehabilitation pro-
gramme on the primary endpoints in this group [45]. There was a tendency to a
reduction in hospital readmissions within the prehab group and it is important to
consider what the endpoints of rehabilitation should be with a focus on longer
patient impact. Despite the limitations to the current body of evidence, clinicians
are increasingly supportive of prehab for older patients. This is exemplified in a
Delphi survey, 80% of colorectal surgeons recommended exercise prehabilitation
be included for patients from 40 years of age to > 80 years and should include aero-
bic training [51].

Furthermore, all patients should be offered Enhanced Recovery programmes
when undergoing major cancer resection [52], which should dovetail with prehab to
optimise surgical preparation [53]. They offer in-hospital, stepped recovery for
patients with a focus on daily goal setting around early mobilisation, early nutrition
and chest recovery in an attempt to reduce perioperative complications and support
early discharge [54]. Enhanced recovery programmes have been shown to be safe
when applied to older frail patients and demonstrated to reduce post-operative com-
plications and shorten the length of hospital stay [55].

Detecting higher risk older surgical patients, using previously described methods
such as cardiopulmonary exercise testing, clinical frailty tools and performance
scores [56], will determine which patients will benefit most from the involvement of
a geriatrician within their perioperative care alongside a more standard Enhanced
Recovery programme. Various models incorporating geriatrician involvement exist,
including additional ward level care, daily board round, weekly interdisciplinary
meeting, targeted geratrician-led ward rounds and a geriatric surgery checklist.
These models have been associated with reduced post-operative complications and
hospital length of inpatient stay [57].
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Post-operative delirium is an extremely common complication in older patients
following all types of cancer and non-cancer anaesthesia and surgery, with an inci-
dence as high as 65% in patients aged 65 years and older [58]. Delirium in the post-
op periods increases hospital length of stay, induces functional decline [58] and can
increase the incidence of long-term cognitive impairment and dementia [59].
Perioperative interventions to reduce delirium encompass support for cognitive and
sensory domains (e.g. orientation and hearing aids), enhanced recovery after sur-
gery principles including patient and family information, reducing medication load,
improving pain management, sleep and circadian rhythm maintenance. Further, in
older patients ( 70 yvears or greater) prehab has been shown to improve post-operative
delirium [45].

Prehab Considerations Regarding Non-surgical
Cancer Treatments

It is acknowledged within cancer clinical practice that older adults experiencing
frailty and diagnosed with cancer are less likely to be able to be offered curative
surgical options due to their presenting performance status and high risk of post-
operative complications. Thus this cohort is more likely to be treated using onco-
logical treatment such as chemotherapy, immunotherapy and radiotherapy. The
aims of prehab prior to such treatment modalities include improving tolerance and
adherence to oncological treatments with subsequent longer-term survival, main-
taining optimised QoL through treatment due to the reduction in the experience of
side effects and ultimately reducing the risk of toxicity and other harmful treatment
complications. Whilst the aims of prehab for people undergoing non-surgical cancer
treatments might be different to the surgical cohort the interventions are similar,
maintained where possible during the same time period as whilst the cancer patient
is undergoing chemotherapy and radiotherapy treatment. However, evidence from
prehab programmes is still very limited in the non-surgical setting.

The cohort of patients in this non-surgical pathway is often older and more frail,
which may limit some of the more standard prehab approaches. Therefore, often
there will need to be some adjustment within the patient’s programme particularly
in the physical training aspects of prehab and rehab. Moreover, treatments such as
chemotherapy are delivered over prolonged periods of time, which is different from
surgery for example. Therefore, components of both prehab and rehab are often
merged in this setting and they should be further tailored according to the patient’s
response to treatment and the ability for the participant to remain engaged depen-
dent on emerging treatment-related side-effects (Fig. 9.3) [29]. For patients entering
non-surgical cancer treatment including radiotherapy and chemotherapy, one should
aim for interventions to be maintained for as long as possible, with close monitoring
during this period. It may also become less feasible and acceptable for patients to
maintain engaging in community-based interventions whilst also having to travel
for daily radiation doses for several weeks or more.
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Prehabilitation Cancer Rx Rehabilitation
preparation for the stress of impending treatments Recovery of maximal function

Continuum of Care

Fig. 9.3 Suggested model for prehab and rehab assessments and interventions. CPET, cardiopul-
monary exercise testing: DASI, Dike activity status index; PA. physical activity: 6MWT, six min-
utes’ walk test; BMD, bone mineral density: CGA, comprehensive genatric assessment; ex,
exercise; psych. psychology: ADL. activities of daily living: IADL. instrumental activities of daily
living: Rx, treatment

Personalisation of prehab and rehab for the older patients with frailty particularly
will support their ongoing participation. Where possible this should be led by an
interdisciplinary team approach as described above in close liaison with the patient,
cancer care delivery team and the patient’s care network to support realistic goal
setting. Continued prehab may further promote a greater sense of wellbeing, self-
control, with reduced experience of anxiety and mood disturbance, and better toler-
ance of common cancer treatment symptoms including cancer-related fatigue,
nausea, peripheral neuropathy, pain and in general a patient’s tolerance to treatment
[35]. Another potential benefit is the patient being able to complete a chemo or
radiotherapy treatment sequence if they are fitter and less fatigued although this
remains to be robustly established in trials.

Ongoing dynamic risk assessment continues to be essential to ensure that if pre-
hab interventions are maintained by an individual, that they are done so safely, tak-
ing into consideration risk of cardiac toxicity and other potential significant
complications of cancer treatment [29].

Restorative Phase of Cancer Rehabilitation

Rehab is widely evidenced to be positive for people with cardiac, pulmonary, heart
failure, and neurological conditions [50, 60]. Geriatric patients mobilising as soon
as possible in hospitals is supported from studies examining ‘pyjama paralysis’
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where patients are dressed in “street” clothes and sat out of bed rather than staying
in bed in their pyjamas [61]. Promoting the achievement of generic older adult
physical activity recommendations coupled with targeted additions such as reduc-
ing sedentary behaviour improving cognition and improving strength and balance to
prevent falls is a reasonable approach [62] utilised in many rehab programmes.

Once the patient has completed their medical treatment they should be re-
assessed including reviewing pre-treatment function and QoL goals to clarfy
whether these are still relevant, or whether goal-adjustment is required [63]. For
older patients with a more complicated recovery from surgery, in-patient rehabilita-
tion led by AHPs will be necessary, supported ideally by a geriatrician as part of a
co-ordinated pathway. This team will then support patient recovery and the transi-
tion to home or residential/nursing care facility. The subsequent *seamless transfer
of care” with a community-based prehab-rehab team will benefit from a close
handover from hospital-based services as the patient aims to step back into facili-
tated community-based rehab. Restorative and adaptive principles may be needed to
enable a patient to resume basic ADLs. It should be expected that a patient’s lowest
functional ability will be immediately post-treatment [64]. Short- and longer-term
agreed goals can set expectations for the patient [63] and motivate them as they
make progress in a graded fashion. They will also help dictate which member(s) of
the interdisciplinary team should be involved at this stage and the interventions
required.

Restorative rehabilitation may focus on the impact on function of the common
cancer-specific side effects already listed. As such, healthcare and exercise profes-
sionals should have a heightened awareness of cancer-related fatigue, peripheral
neuropathy and pain, especially given the greater probability of these being experi-
enced by a frail, older adult post-treatment [31]. There needs to be understanding
that such symptoms may signal disease progression, and may delay patients’ safely
resuming activities such as exercise. Fatigue and anxiety management are likely
additional interventions required during this phase [ 110].

Supportive Phase of Cancer Rehabilitation

Behavioural change is a psychological feature of prehab/rehab (probably even more
so for rehab as the expectation is long-term adherence, well beyond the acute phase)
programmes, with the engagement in healthy lifestyle activities enabling the added
wider goal of secondary prevention of other long-term health conditions or comor-
bidities [10] and even the aspiration to reduce the reoccurrence of cancers. The
patient may prefer to adapt how they exercise so this fits within their daily and
weekly routine. Indeed within the PrehabdCancer and recovery programme,
although patients resume exercise in a leisure facility for 12 weeks prior to dis-
charge during their rehab phase, they are then encouraged to engage in physical
activities which suits their preferences both habitually and volitionally [53] (e.g.
joining a local walking group). Through change in a patient’s behaviour they are
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encouraged to be independent exercisers, with as little support as is required for this
cohort, and less involvement, if any. from healthcare services.

As the patient achieves their newly adjusted rehabilitation goals and is on the
verge of discharge then it will be important to re-assess their holistic unmet needs
and agree on an ‘exit’ strategy, identifying what further support the patient may
require and how they will receive this. This is where social prescribing, support
from voluntary and charitable organisations, from existing family and friends’ net-
works and potentially even ongoing digital support could be what is required for
maintenance purposes and to address any outstanding needs for the patient. In the
UK there is a focus on improved self-management for patients, through the person-
alised care agenda [10]. In some situations. where a patient is experiencing pro-
nounced frailty, a carer or family member may be involved in rehabilitation sessions
as the patient learns to adapt their completion of ADLs, either with dependence on
someone else’s assistance or adaptive equipment for optimised self-management.

Importantly at this stage in a patient’s care, they may no longer have oncological
treatment options, likely in part due to their frailty and reduced fitness, but this does
not mean that they do not have rehabilitation potential. A patient may still be able to
engage in some interventions such as the rehab elements of exercise, nutrition and
psychological support, which will achieve their functional goals and maximise their
QoL in advance of the palliative phase. Anecdotally, it has been observed that
patients are often not referred for rehabilitation in this phase, when they should be.

Palliative Phase of Cancer Rehabilitation

In most cases, older people experiencing non-curative cancer and combined frailty,
approaching the end of their life, will significantly deteriorate in their functional
ability as they transition into palliative care. At this stage specialist rehabilitation
may be beneficial to ameliorate the symptoms of cancer progression and the cumu-
lative side effects of treatment (if being offered) [23], with the overarching short-
term goal of optimal QoL. Complex management is required including applying
orthopaedic, respiratory, neurological and lymphoedema expertise as indicated by
the patient’s prognosis, adverse effect profile and tolerance [23].

Family members may require additional support at this time also and once again
it is important to understand their and the patient’s wishes including end-of-life
planning and the role of hospice care. In the United Kingdom, hospices can offer
patients the opportunity to attend during the day and many have rehabilitation teams
with a mixture of nursing staff and AHPs available to address needs that become
present during this cancer stage, as well as complimentary therapeutic provision
such as music therapy. Additional referrals may be needed for dietetic or speech and
language therapy input if a patient becomes unable to swallow or if their communi-
cation deteriorates. Social work professionals are often pivotal at this point, whether
to facilitate practical assistance or in some countries provide emotional and spiritual
support. The rehabilitation offered to patients at this stage should still be goal based,
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although it is likely these will be focused on immediate needs such as reducing pain,
managing anxiety and maximising time spent with family members. In-depth inter-
views with patients with advanced cancer concluded that symptom control and pal-
liation should be viewed as mechanisms to optimise active participation in essential
and valued activities. Participants in this qualitative study were adamant they did
not want to languish and wanted to be able to do *... the everyday things...." [65].
Low-level physical activity or exercise can still be a method to achieve these short-
term ADL goals, such as chair-based exercise [58]. Risk assessment is paramount,
with consideration being paid to potential metastatic spinal cord compression and
other bone fractures, which could exacerbate pain and other associated symptoms
during this phase.

Research Needs

More evidence needs to be accrued detailing which intervention or combination of
interventions is most feasible, efficacious and cost effective, and crucially, which
are most important to older patients [66]. Beyond specific interventions, the mea-
surement of important outcomes (Le. what to measure and how to measure it) is
controversial. Indeed, for all prehab populations the development of a patient facing
common core outcome dataset 1s long overdue. Similarly, in frail populations,
agreement in screening instruments and longer-term outcomes that have high clini-
cal utility are needed. Further, longitudinal research in frailty is important, since
patients may dynamically transition between frailty and pre-frail states [66] and
prehab and rehab strategies should be intuitive and personalised across the contin-
uum of frailty and cancer.

Whilst recent systematic reviews and meta-analyses support the role of interdis-
ciplinary prehab and rehab in several tumour sites, there are many aspects of this
care that require further research. In particular; the impact of prehab and rehab for
older and for frail patient subgroups, the fidelity of individual components of the
treatments, the most patient-centred and effective implementation strategies, the
growing role of technology in delivering such services, and their effectiveness
across the range of tumour sites and treatments. Improvements in outcomes need to
be sustained across different stages of cancer survivorship and aligned with patient
goals. Figure 9.4 summarises a list of research unmet needs that will help close the
evidence—practice gap acrass prehab, particularly in the setting of frailty.

Multiple prehab randomised clinical trials for patients with frailty are currently
recruiting including Mclsaac et al. [67] using a single centre, parallel-arm ran-
domised clinical trial to test the efficacy of home-based exercise prehab for older
people undergoing intra-abdominal or intrathoracic cancer at The Ottawa Hospital
[67] and Wang et al investigating the impact of nutritional optimisation and exercise
training on the early and long-term outcomes on older patients undergoing “diges-
tive” surgery [68]. The majority of existing trials are limited to cancer surgery and
whilst we await their findings with interest it is further recommended for
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Fig. 9.4 Suggested research areas for prehab and rehab

frailty-focused prehab (and rehab) randomised clinical trials to be completed within
other cancer treatment modalities.

Conclusion

Older adults with cancer are commonly frail with reduced resilience and adaptive
capacity to stressors and seem to be an ideal group to benefit from prehab and rehab.
Identifying and optimising the management of comorbidities and their associated
medications, promoting the achievement of generic older adult physical activity
recommendations coupled with targeted additions are important in the management
of this cohort of cancer patients [62].
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Use of CGA and frailty screening is recommended in the prescription of prehab
and rehab, prioritising the assessment of function, comorbidity, falls, depression,
cognition and nutrition [3], in addition to other more standard risk assessment tools.

Personalised therapy is perhaps the most important aspect of maximising func-
tional outcomes for people in any programme, but especially in frail patients, to
target the main impairments aligned with the individual's goals. As above-described,
frailty is multidimensional including physical, social, environmental, and psycho-
logical factors. Some nisks for frailty may be preventable, treatable and/or revers-
ible. However, the current provision of rehab often does not specifically address
frailty factors, instead of being delivered by a large team often not able to provide
frailty-focused individualised care. Growing evidence recommends to improve
effectiveness, prehab or rehab programmes for older people should identify and
target specific factors for frailty [69].

It is acknowledged that the above-described models of prehab and rehab may not
be available globally, despite this being an aim of worldwide initiatives, such as the
World Health Organisation rehab recommendations [70]. In the absence of estab-
lished ‘prehab’ and “rehab’ services available locally there can still be an aspiration
for good care for cancer patients, particularly those older with (or at high risk) of
frailty. This can include successful secondary care initiatives such as *Making Every
Contact Count” which obligate healthcare professionals working within hospital
settings to focus on improved independence and the adoption of healthy behaviours.
Furthermore, there are digital resources available which patients and family mem-
bers/carers can be signposted to (PrehabdCancer website [71]). as well as websites
designed to upskill and give confidence to healthcare providers to empower them to
give basic exercise advice applicable to the patients they are treating, such as the
Moving Medicine website [72].
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Abstract

Background: Group education is increasing in popularity as a means of preparing patients for surgery. In recent
vears, these ‘surgery schools’ have evoheed from primarily informing patients of what to expect before and after
surgery, to providing support and encouragement for patients to ‘prehabilitate’ prior to surgery, through improving
physical fitness, nutrition and emotional wellbeing.

Method: & survey aimed at clinicians delivering surgery schools was employed to capture a national overview of
activity to establish research and practice pricrities in this area. The survey was circulated online via the Enhanced
Recovery after Surgery UK Society and the Centre for Perioperative Care mailing lists as well as social media

Results: There were 80 resporses describing 28 active and 4 planned surgery schools across the UK and Ireland.
Schoals were designed and delivered by multidisciplinary tearms, contained braadly similar content and were wall
attercled. Most were funded by the Mational Health Service. The majarity included aspects of prehabilitation most
commanly the importance of physical fitness. Seventy five percent of teams collectad patient outcome data, but less
than half collected data to establish the dinical effectiveness of the school. Few describe explicit inclusion of evidence-
based behavior change technigues, but collaboration and partmerships with community tearms, gyms and local
charities were considered important in supporting patients to make charnges in health behaviors prior to surgery.
Conclusion: It is recommendead that tearns work with patients when designing surgery schoals and use evidence-
based behavior change frameworks and technigues to inform their content. There is a need for high-quality research
studies to deterrnine the clinical effectiveness of this type of education interventian.
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The average person in the UK will undergo four to six
surgeries during their lifetime (Nepogodiev et al, 2019).
Patient education prior to surgery is an established part
of the surgical pathway, traditionally undertaken within
presurgical clinics and focussing on what to expect. It is
generally accepted that well-prepared patients are maore
confident and less anxions about undergoing surgery
(Dawson, 2000). Despite established programmes in the
USA since the 1970s (Mezzanotte, 1970}, preoperative
education in a group setting is a relatively new concept
in the UK and Ireland with a primary focus on educating
patients within Enhanced Recovery after Surgery (ERAS)
programmes, particularly within orthopaedics. Reported
outcomes have included reduction in length of hospital
stay, reduced preoperative anxiety and reduced postop-
erative pain (Giraudet-Le Quintrec et al, 3003; McGre-
gor et al., 2004).

The last 5 years have seen an evolution of ‘surgery
schools' within the UK and Ireland. The schools now
not only prepare patients for what to expect, but also
provide advice and support on what patients can do to
prepare themselves physically and mentally to reduce
the risk of postoperative complications (Moore et al,
2017; Moore et al, 2020). Improving physical fitness, nu-
trition and emotional wellbeing prior to surgery is
known as ‘Prehabilitation’ and has been shown to im-
prove surgical outcomes (Li et al., 2013). To date preha-
bilitation interventions have primarily been limited to
research trials. There is mow emerging evidence that
educating surgical patients in groups as part of a clinical
service and using evidence-based behaviour change tech-
nigues may promote behaviour change, thus optimising
physical and psychological health (Fecher-Jones et al,
2021).

Despite these ‘Fit for Surgery’ schools anecdotally
growing in number and becoming a regular feature of
perioperative conference agendas, clinical and patient-
reported outcomes of these interventions remain largely
unreported. As leads for surgery schools at University
Hospital Southampton and Manchester Roval Infirmary,
we felt it timely to capture a national overview of sur-
gery school development and activity. The aim was to
identify similarities and differences im surgery schools
across the UK and Ireland, including content, outcomes
measured and funding mechanisms. The results would
enable greater insight into the variations of this educa-
tional intervention and allow research and practice pri-
orities to be identified.

Methods

A bespoke survey was conducted in the summer of 2019
aimed at health care teams delivering surgery schoaols
{See Additional File 1),
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The survey was designed using ‘Survey Monkey' (Sur-
vey Maonkey, 2019), an online survey platform. The link
to the survey was initially sent out via email to all mem-
bers of the ERAS UK society as a pilot to gauge re-
sponses, and following minor amendments was
disseminated by the authors through social media (Twit-
ter and Facebook) from 13/9/2019. Response rate was
reviewed, and the survey sent out again by the UK
Centre for Perioperative Care to all perioperative medi-
cine leads. The survey was open for 94 days, closing on
16/12/2019. Descriptive statistics were calculated for nu-
meric survey items. Content analysis was used to analyse
open responses and key themes identified.

Results

There were 80 responses to the survey, from 45 different
hospitals. One respondent was excluded as they were
from outside of the UK and Ireland and 11 others ex-
cluded as they were duplicate entries. Thirty-six respon-
dents had significant missing data, providing job title
and location only. Following exclusion of duplicated en-
tries and missing data, there were 28 active surgery
schools and four with planned start dates. For break-
down of responses see Fig. 1.

The active and planned schools were situated in 23
different National Health Service (NHS) Trusts with
broad spread across England, Scotland and Wales and
one in Dublin. There was no reply from colleagues in
Maorthern Ireland. Some geographic areas such as
London had more than one surgery school One re-
spondent who described an active school declined to
enter their geographical location.

Crwver half of the respondents of active and planned
schools were anaesthetists 24 (56%), and 12 (28%)
nurses. The remaining six respandenm were other mem-
bers of the multidisciplinary team (MDT) including
physiotherapists, occupational therapists and one

SUTZEC.

Surgery school design

Respondents described a range of MDT members in-
volved in the design and delivery of the 28 active and
four planned schools (see Fig. 2). Most common profes-
sions involved in design were anaesthetists, nurses, phys-
iotherapists and surgeons, with psychologists and
patients in the minority. Over half of the responders
(66% (n#=32)) stated that their school was delivered or
would be delivered by three or more members of the
MDT. Most commonly, these included a nurse, physio-
therapist and anaesthetist.

A small number (11% (n=4)) of surgery schools had
been running for over a decade, most commaonly in or-
thopaedics. Almost half (43% (n=12)) had started within
the last Zyears and reported finding it useful to visit
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Fig: 1 Brestdown of survey responies
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other hospitals running schools before setting up their
WL,

Most respondents (71% (#=23)) reported that their
surgery schools were funded by their own NHS Trust.
The remaining schools were funded by local partner-
ships, national grants and charities; two of the schools
were unfunded and undertaken in staff members' own
time. Almost half (46% (#=15)) reported that their fund-
ing was ongoing, 18% (n=6) reported fived term funding
and the remaining 24% (#=7) did not know their funding
meechanism.

Surgery school structure and content

The majority of active surgery schools (71% (n=20))
were reported as lasting 1 to 2 h and offered as a single
session per patient (85% (n=24)), with between 5 and 20

patients (82% (#=23)) attending each school event. Three
respondents stated that they had more than twenty pa-
tients attend at a time. Patient attendance was reported
by 82% (n=23) of respondents and ranged from 35 to
100% of those invited, with the majority (78% (n=22))
reporting very good attendance rates of 80-100%.

Active schools were being delivered to ten different
surgical specialties, mostly commonly in orthopaedics,
colorectal and urology (see Fig. 3). Orthopaedic schools
(#=12) were run exclusively for orthopaedic patients.
The remaining schools apart from three colorectal
schools were mixed specialty.

Eleven of the hospital teams (39%) invited all their sur-
gical patients undergoing major surgery to attend their
surgery school as part of the surgical booking process,
with three of those (11%) stating that scheol attendance

-
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was mandatory for patients prior to surgery. The
remaining 61% (n=17) of active schools relied on case by
case referrals from their surgeons, clinical nurse special-
ists and preoperative teams.

Taught content

The active and planned schools covered a range of

topics. Most commonly taught were what to expect
coming into hospital, enhanced recovery principles, in-
creasing physical fitness, rehabilitation exercises and
smoking cessation. Only half of the schools taught post-
operative breathing exercises, and less than half de-
scribed specific content to support emotional wellbeing
(see Fig. 4). Other topics included stoma care training,
pain control and the role of therapy services in recovery.

Almost all respondents (96% (n=31)) reported using
supporting resources alongside their face-to-face
teaching; most commonly used (75% (n=24)) were be-
spoke locally designed patient information leaflets;
only 19% (n=6) used national written patient informa-
tion. Almost half of the schools sign-posted to online
resources (47% (n=15), videos and DVDS were used
by 41% (n=13)), and less commonly Apps (13% (n=
4)), DVDs, apps and signposting to online resources.

The majority of active and planned schools (78% (n=
25)) used the patient contact opportunity to undertake
further screening and assessment including screening for
anaemia (28% of schools (#=9)) and recruitment for re-
search studies (22% (n#=7)). Other screening was under-
taken for physical fitness (19% (#=6)), malnutrition (16%

What to Expect

Increasing Physical Fitness
Smoking Cessation

Rehab Exercises

Taught topics

Alcohol Reduction
Nutrition
Breathing Exercises

Emotional Wellbeing

Fig. 4 Topics taught at surgery school by popudanty
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(m=5]), anxiety (9% (w=3)), lfestyle factors (3% (n=1))
and frailty (3% (r=1]).

Behaviour change support

Respondents were asked if they offered behaviour
change support as part of their surgery school Sixty-
six percent (w=21) described using at least one
method of support, including encouraging patients to
set goals, keep diaries and use methods of commumi-
cation during the session to encourage and motivate
attendees.

Referral to agencies to support behavior change such
as charities, gyms, council programs and smoking and
aleohol cessation services was frequently described (see
Fig. 5), a5 well as other NHS services such as dietitians,
paychology and access to elephone support with session
facilitators.

Just over onme third of respondents of active and
planned schools (#=12) reported developing collabora-
tions with local organisations to suppaort the prehabi-
litation of patients including local cancer charities
(22% (n=7)) and local authority programs (16% (n=
5)). see Table 1.

Outeorme data

Patient outcome data following surgery school was
collected by 75% (n=21) of active schools. Fourteen
percent (w=4) did not collect any data, and 11% (r=
3) did not know if they did. Forty-three percent of
active schools (#=12) recorded length of hospital
stay and 39% (w=11) postoperative morbidity and
mortality. Other outcomes measured were postoper-
ative data on time o drinking, eating and
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mobilising (25% (#=7)) patient satisfaction (21%
[n=0)); patient-reported outcome measures [ 14%
(n=4}); and behaviour change (7% (n=2)).

Future plans

The majority of active schools (75% (r=21)) reported
ambitions for the future of their surgery sehool which
included expanding to other specialties and hospitals
(39% (r=11}), developing a complete prehabilitation ser-
vice (25% (s=7)) and developing online support matersal
for patients (25%). Others aimed to improve attendance
(18% (r=5)), integrate more behaviour change interven-
tons (18% (n=5)) and collect more outcome data (7%
{m=2]).

Discussion
These novel survey resulis provide an insightful overview
of surgery school activity across the UK and Ireland and
confirm growing integration of prehabilitation.

Most respondents were anesthetists or nurses with
notably only one surgeon. This may be due to survey
distribution bias; although ERAS UK and Centre for
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Tabbe 1 Surgery school collaborations

Organisation Mumber of schools
Carcer charities Fl e,

Local authoeities 5 {18

Local gyms 2 ()

Research studies 2 (i

Sports charfies 1 g

Linhversites 1 (3%

participation in the design, delivery and evaluation of
new services has been found o enhance service delivery
and acceptability (Bombard et al, 2018). Service users
are alko key stakeholders in any intervention that aims
to change behavior (NICE, 2014). Surgery schools aim to
empower patients and their support network to take an
active pole in planning and preparing for their operation
(RBoyval College of Anacsthetists, 2017); therefore, their
role in the planning and design phase of the school is
imipartant if it is to achieve its aim.

To our knowledge, there i only one example in the
published literature of utilising patient and family input
to support the design of surgery schook and other
education-based resources (Moore et al, 2017). This
concurs with the low number of respondents to the
current survey describing such involvement. However, a
significant number of respondents reported waorking
with local organizations and explicitly cancer charities,
which would help recognise the needs of patients and
their families. Considering local patient and family par-
ticipation in surgery school design and implementation
& recommended for future services.

Muost of the schools aimed to support patients to in-
crease their physical activity and/or make healthful diet-
ary changes, yet only two reported peychologist
imvolvement, and none recount involvement of a behav-
bour change specialists in the design of the schools. The
design of behaviour change interventions should be
evidence-based, patient-focused and delivered by teams
with core skills, knowledge and competence in behaviour
change techniques (NICE, 2014). Owver half of the re-
spondents reposted using methods to help motivate and
facilivate patients’ behaviour change but were unable to
link these with evidenced-based behavior change tech-
niques (Michie et al, 2013). This suggests a lack of
knowledge of behavior change models and techniques
and supports the case for behavior change specialists to
be involved in surgery school design.

One third of the respondents reported waorking collab-
oratively with local agencies such as charities and local
authorities to support patients to make lifestyle changes.
Identification and signposting 1o support networks is
critical if behaviour change 2 1o be achieved (NICE,
2014 Grimmett et al, 20210 It is well evidenced that
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many people will require more than just instruction Lo
change behaviour. More intensive personalised support
may be required in order to make and sustain lifestyle
behaviour changes (Grimmett et al, 2019).

The notable increase in the numbers of new schools in
the last 2 years reflects the growing interest in prehabdli-
tation particularly for cancer (Macmillan, 201%) and the
ability to integrate aspects of this info surgery school
curriculums as a universal intervention for all surgical
patients. Respondents also reported visiting other sur-
gery schooks within the UK which they encouraged. Vis-
iting and talking to other clinicians about their surgery
school appears to promote shared learming and prevents
teams from ‘reinventing the wheel'. It may however have
limited the development of different models of surgery
school. Indeed, the schools described in this survey ap-
pear very similar, with mest lasting 1 to 2 h, organised
a5 a one-off sessbon and attended by 5-20 patients at a
timse. Surgery schools were generally offered to a wide
range of surgical specialties, although notably absent was
cardiac surgery, which was unexpected given there are
published studies demonstrating the benefit of group
education on the clinical outcomes of cardiac patients
(Shuldham et al, 2002; Goodman et al, 2008). It is also
noted that 40% (r=11) of the active schools were Ortho-
paedic. These Toint schools’ were more likely to be bon-
ger established but less likely to include elements of
prehabilitation. This is supported by the literature, where
joint schools are commonly described as standard care
prier to joint suegery, often delivered by nurses and sure-
geons with more of a focus on rehabilitiation than pre-
habilitiation (McDonald et al, 2014).

Most schools taught similar topics, with emphasis on
enhanced recovery and patient expectation management
of major surgery. Prehabilitation components were also
common, including increasing physical activity taught by
B1% of schools and preoperative nutrition taught by 59%
of schools. Support for psychological wellbeing was in-
cluded in just 0% of schools, despite being a key com-
ponent of trimodal prehabilitation (LI et al, 2013), and
with evidence that poor preoperative  psychological
health & associated with poorer outcomes (Rosenberger
et al, 2008; Kitsgawa et al, 2011). However, research in
this area is in its infancy, with an urgent need for high-
quality trials investigating the impact of preoperative
psychological support (Levett & Grimmett, 20019). Al-
though preoperative nutrition was taught by two thirds
of the schools, only 25% listed a dietitian as part of their
design team, compared with 78% schools who listed
physiotherapists. This s despite convincing evidence
that presperative malnutrition is associated with a worse
postoperative outcome (Gillis & Wischmeyer, 2001Y).

The majority of schools supplemented teaching with
additional  learning  resources  with most  offering
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bespoke, locally written information. Less than 20% (w=
6) reported using nationally available patient information
such as the Roval College of Anaesthetisis ‘Fitter Better
sooner” guide (Roval College of Ansesthetists, 2007, per-
haps suggesting that the national documentation does
not quite fii local requirements. It has been argued that
wrilten documentation & often ineffective in communi-
cating information due to issees with readability and ac-
cessibility (Zorn MaR, 2000). Evidence suggests that
between 43 and 61% of Englsh working age adults rou-
tinely do not understand health information doe to low
healith literacy (Rowlands et al, 2015). In relation o pre-
habilitation, there is a strong association with health Lie-
eracy and physical exercise; the higher the health
literacy, the higher the frequency of physical exercise. It
= also known that patients with lower health literacy
have more difficulty in planning and adjusting their life-
siyle to maintain good health (Wittink & Chosterhaven,
2018). Web- and phone-based apps have been found to
be an effective way of delivering health information tai-
lored to individuals with limited health literacy (Kim &
Xie, 2015). Results from our survey found that oaly
three respondents reported using apps, but many men-
tioned them in their future ambitions.

Although the majosity of respondents reported their
schools to be NHS funded, only 25% of these charged a
tariff (an agreed price for an individual service). Some
Trusts may receive ‘block payments’ based on an agreed
payment for the provision of a service rather than indi-
vidual payment per appointment or episode. Funding
surgery schook B anecdotally a challenge. We found
that some teams were delivering schools in their own
unpaid time. Under hall of respondents had secured
leng-term funding. Group education sesslons are a cost-
effective way of information giving to patients {Seesing
et al, 2004) and may reduce the cutpatient time needed.
Given their potential for reducing surgical complications
and length of stay, they may present an atiractive cost
improvement opportunity for organisations. However,
the Lmited evidence base for the efficacy of suegery
schools may provide an explanation as to why organisa-
tions are hesitant to commit to funding.

Seventy five percent of respondents reported collecting
outcome data; however, postoperative length of stay and
morbidity and mortality were collected by fewer than
half of the teams, and behaviour change by oaly 7H.
Without these as markers of clinical effectivensss, sus-
taining the service within the current financial climate is
likely to be difficult. Given the sdditional staffing re-
sources that are often needed to collect robust prospect-
ive data, there is a need for standardisation of a
minimum  dataset, including measures of behavior
change, length of hospital stay, post-operative morbidity
as well as patient-reported outcome measures. Data
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collection tools are also nesded to Bacilitate this practice.
Including a patient education category within national
perioperative audit datasets such as The Perioperative
Cruality Improvement Project (Health Services Research
Centre  Perioperative  Quality  Improvement  Project
(PO, 2019) would be one way of doing this.

This survey was conducted before the COVID-19 pan-
demic, which resulted in face-to-face group education
no longer being an option due to the risk of virus trans-
mssion. Five of the centres who took part in this survey
have subsequently contacted the awthors and report
mewing their surgery schools to online group sessions in
recent months, The Andings of this survey therefore re-
main highly relevant regarding the future of group pre-
operative education whether it be delivered virtually or
face-to-face. The pandemic has also resulted in a back-
log of patients awaiting surgery, thus creating an ex-
tended window of opportunity for patients to improve
theis fithess for surgery through lifestyle modification.
Surgery school provides a likely cost-effective platform
for peroperative clinicians o support patients to use
this time proactively which should not be overlooked.

Strengths and Limitations
This survey provides the first publshed window of
insight inte surgery schook across the UK, establishes a
baseline of clinical activity and identifies the similarities
and differences between schools. Capturing this has en-
abled us to identify clear suggestions for practice and re-
search that will underpin the future of surgery schools.
Although 80 dinicians responded to the survey oaly,
32 different schooks were identifled, which equates to 9%
of 356 UK hospitals undertaking surgery having a sur-
gery school (National Awdit Project (NAP), Hoi) We
acknowledge that the aciual number of surgery schools
in the UK will likely be higher and that there may be
bias in responses by nature of the fact that those with an
interest surgery schooks were more likely to take part. It
was also noted that although responses were from across
the UK and Ireland, they were most commonly from lar-
ger cenires within UK citles, and almost a third were
from London and the South of England. This bias may
be due to those centres having more established peri-
operative services, The reasons for the large number of
responses with mising data are also not known. It
would have been useful to include within the survey a
question asking whether respondents had 2 surgery
school. A response of ‘no” would have justified missing
data. Responses to the open guestions varsed consider-
ably in lengih and depth. This may have been because
some respondents had more tme or insight into the de-
tail of their surgery school than others, but none the less
will have influenced the overall findings.
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Suggestions for practice and research

Future priority is to establish the clinical effectiveness of
surgery school. This relies on teams and organisations
working together to standardize their data collection and
publish their outcomes. Data collection of outcomes
needs to be considered within service development plans
and  adequately resourced. The recently completed
Greater Manchester Implementation of ERAS+ will
provide useful information about the effectiveness of
surgery school (The Health Foundation, 2000).

Teams aiming to change patient behaviour should in-
volve service users in the design of their programmes as
well as evidence-based technigues for supporting behav-
ior change.

Health Literacy of participants should be considered
from the outsel to ensure accessibility of surgery school

for all patient participants and the most appropriate sup-
porting resources.

Conclusion

Surgery schools are a growing phenomenon in the NHS
and provide education on a range of opics o patients
and thelr fmilies pror o major elective surgery.
Schools provide a platform for introducing the elements
of prehabilitation and the potential for motivating be-
haviour change. Inclusion of behavioral sclence and pa-
tients within the design of these interventions would
maximse the effectiveness of schools in promoting be-
haviour change. Funding remains the biggest threat to
the future of these schools, and without comprehensive
collection of dinical effectivensss oulcome measure-
ments, and dissemination of the results, the future & un-
certain. The authors challenge teams to think creatively,
particulardy around this time of uncertainty within the
NHS, to establish collaborations with external agencies
and focus on developing and sharing resources to im-
prove access for all patients to this type of education.
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Patients undergoing major cancer interventions such as major surgical resection, chemotherapy, radio-
therapy, and immunotherapy are prone to the adverse effects of their cancer, as well as to the side effects
of the treatments designed to cure them. The Prehabilitation process supports cancer patients in pre-
paring for the physiological challenges of their cancer treatments, whilst aiming to shorten recovery
time, reduce peri-operative complications and improve compliance with non-surgical treatments. Pre-
habilitation will be most useful in older patients. Greater Manchester Integrated Care system is the first
regional system in the UK to introduce delivery of system-wide, large scale physical activity supported
multi-modal prehabilitation and recovery programme, Prehabd4Cancer as a standard of care for cancer
patients. It builds wupon the successful implementation of Enhanced Recovery After
Surgery + programme to improve surgical care in Greater Manchester. During this review we describe
the journey to develop a system wide prehahluanon model ﬁor patients with cancer. PrehabdCancer to
date has focused on robust co-design, develop and ation of an effective service model
with attention paid to stakeholder engagemenL This has led to receipt of high numbers of referrals from
across Greater Manchester for the all the cancer groups invelved. The successful implementation of the
P4C pathway in GM presents a best practice model that might be adopted by other local and combined
authority areas nationally.

Crown Copyright © 2020 Published by Elsevier Ltd. All rights reserved.

Introduction

surgery. despite advancing innovations and the use of more mini-
mal resection techniques, morbidity and mortality rates remain

Patients undergoing major cancer interventions such as major
surgical resection, chemotherapy, radiotherapy, and immuno-
therapy are prone to the adverse effects of their cancer, as well as to
the side effects of the treatments designed to cure them. For

* G ding author. Dep of Anaesthesia and Peri i dicil
5th floar, Manchester University NHS Foundation Trust, Oxford Road, M13 9XL,
Manchester, UK.

E-muil address: john moore@mit.nhs uk (J. Moore).

Iattps:)/doi.org/ 10.1016/).2j50.2020.04.042

0748-7983 [Crown Copyright © 2020 Published by Elsevier Ltd. All rights reserved.

high [1.2]. particularly amongst the older and most frail patients,
who are more likely to adopt sedentary lifestyles [3,4].
Prehabilitation (commonly known as “Prehab™) and supported
recovery are increasingly recognised as important by people
affected by cancer and healthcare providers internationally [5,6].
Following a cancer diagnosis, the prehab process aims to optimise a
person's physical, nutritional, and psychological health in the time
period before their cancer treatment begins and throughout
treatment for non-surgical interventions [7]. The core components
of a multi-faceted prehab programme include cardiovascular and
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skeletal muscle fitness training, nutritional management, wellbeing
with psychological support, and medical optimisation. This opti-
misation process supports the patient in preparing for the physio-
logical challenges of their cancer treatments, whilst aiming to
shorten recovery time, reduce peri-operative complications and
improve compliance with non-surgical treatments [2].

The most effective prehab programmes provide a holistic
approach to promote patient empowerment, adherence and
improved experience; which includes a graded, evidence-based
exercise prescription to give the best opportunity to improve
fitness in the constrained time-period before cancer treatment [9].
High-intensity interval training (HIIT) exercise provides an effec-
tive, time efficient approach to increasing fitness, but any exercise
could be viewed as potentially beneficial for patients [10] The
rehabilitation side of the programme supports patients” recovery
from their cancer interventions and where necessary can be used to
prepare them for other treatments [11]. Rehabilitation should aim
also to support the transition to lifelong exercise and so help in the
prevention of future cardiovascular and cancer events | 10].

Most supporting evidence for prehab has come from surgical
patients undergoing colorectal, lung and oesphago-gastric re-
sections [12-17]. There is currently less evidence supporting the
use of prehab programmes in hepato-pancreato-biliary surgery
but prehab studies in patients undergoing liver resection have
shown improvement in pre-operative physical fitness especially
in the least fit groups [18]. Multi-modal prehab may prove to be
particularly important in the surgical treatment of pancreatic
cancer, a diagnosis often associated with cachexia and malnu-
trition. Recent evidence from ongoing initiatives in Manchester
(UK} recommends nutritional assessment and supplementation
before and after major pancreas resection  (personal
communication ).

Prehabilitation is likely to be most useful in older cancer patient
cohorts, who are more likely to have complex co-morbidities as
well as sensory. balance or cognitive impairment with reduced
functional abilities |19]. Lawrence et al. evaluated functional re-
covery following major abdominal surgery in older patients (mean
age 69). In the absence of a prehab or rehab programme, the results
showed that eight weeks post-operation only 30% of patients had
recovered to preoperative levels and ar six months, only 50% had
achieved baseline functional abiliey [20].

This is supported by more recent evidence from the GOSAFE
international evaluation and follow-up of older patients (mean age
78) undergoing major oncological surgery which reports on-going
decreased functional capacity in 1/3 of colorectal patients at 3
months [21]. The objective of GOSAFE investigators [22] to provide
meaningful data to assist clinicians in tailoring care of elderly pa-
tients to avoid under or overtreatment appears very pertinent and
supports reports from others suggesting that older patients identify
good functional recovery as a priority rather than duration of sur-
wival and [7.23] highlights quality of life as an important metric for
prehabilitation. The development of a prehabilitation programme
designed to derive optimal engagement and benefit for older
people supports the recent focus from UK national health policy for
healtheare innovations to support people to ‘age well' [24]. with
greater consideration given to people experiencing mild, moderate
and severe frailty [25].

Rather than relying on chronological age, functional age appears
a better predictor of outcomes [26] and this can be measured in a
number of ways to allow detection of significant physiclogical and
psychomotor defects. Formal evaluation of older patients” func-
tional capacity would support fitter older patients to undergo more
radical treatments, while protecting those who do not possess the
required physiological reserve. It may also help to evaluate the
outcomes of prehabilitation more effectively and ensure safe

delivery of prehab programmes for such patient groups.

The individualised prehab requirements of cancer patients
based upon their functional, rather than chronological, age can be
considered  using the universal-targeted-specialised  model
endorsed by Macmillan-RCOA [7], (See Fiz. 1) As patient needs
increase, the level of support increases providing a ‘specialised’
healthcare-exercise service provision at the top of the triangle.

Case for change in cancer care Greater Manchester, UK

Although there is growing evidence for the effectiveness of
prehab, it has not yet been accepted into core dinical practice by
the Mational Health System. Robust multi-centre trials are under-
way in the UK [2728)] and internationally [29] with the aim to
evaluate prehabilitation care on a much larger scale than was
previously conducted to derive the underpinning evidence of
effectiveness and efficacy as well as patient acceptance of the
interventions.

People in Greater Manchester (GM) diagnosed with cancer tend
to be less active and have poor health compared to other UK areas
[20]. Many have complex unmet health and social care needs
throughout their treatment, which can remain for up to six months
or more after treatments. Cancer outcomes was one of the com-
posite health metrics that drove the creation of the Greater Man-
chester Health and Social Care Partnership (GMHSCP) Integrated
Care System. In 2015, NH5 organisations and councils agreed the
GM devolution deal entrusting GM to ‘take charge’ of its own health
and social care budget bringing together the social care and
healthcare of its 2.8 million population [31].

This restructuring of the Greater Manchester (GM) healtheare
system has supported innovative transformation projects for pa-
tients affected by cancer in GM including: the rapid screening
programme for lung cancer, Enhanced Recovery After Surgery Flus
[ERAS+) programme for major surgery, the CURE project to support
smoking cessation, and prehab for those with cancer through the
‘PrehabdCancer” and recovery programme [32],

‘Working with partners in Greater Manchester to improve
surgical care

The ERAS + project

Prehab for cancer patients undergoing surgery in GM has
evolved from the surgical pathway innovation Enhanced Recovery
After Surgery+ (ERAS+) [23], a pre and post-surgery care pathway
designed and developed in GM and aimed to reduce pulmonary
complications the most common significant complication after
major surgery [34]. The original implementation of ERAS + at
Manchester Royal Infirmary, demonstrated a 50% reduction in
respiratory complications in patients undergoing major surgery
and reduced hospital length of stay by 3 days [33].

ERAS+ is built on a traditional enhanced recovery after surgery
stepped recovery approach and incorporates the ICOUGH respira-
tory bundle [35). As a direct innovation it integrates prehab into the
ERAS pathway., with the aim of improving patient’s fitness before
surgery with cardiovascular activity and muscle strengthening
recommendations, alongside nutritional support, lifestyle advice
and medical optimisation. This embedding of prehabilitation into
ERAS is now being recognised as an essential step in major surgical
care [8,36).

Patient and family education about the ERAS + pathway are
facilitated through the ‘Surgery School’ format. Patients are invited
with family members, carers and friends to attend the multi-
disciplinary education session prior to their surgery. At this
90 min weekly-facilitated session, healthcare professionals
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(medical, nursing and Allied Healthcare Professionals) invelved in
the surgery care pathway ‘walk’ the patient and their accompa-
nying friends/family members through the ERAS + innovation with
an emphasis on ‘training for their surgery’. Using behavioural
change methodology, “Surgery School’ is designed to empower
patients and families, viewing major surgery preparation as a
teachable moment |37,358]. Pre-operative cardiovascular exercise,
muscle strengthening, smoking cessation, medical optimisation,
post-operative pain management are all explained alongside the
ICOUGH aims of early mobilisation, good oral healthcare, use of
incentive spirometers and early fluids and nutrition. Patients and
family members are encouraged to ask MDT members facilitating
‘surgery school” any questions they may have, and they are also
invited to visit the High Dependency Unit and ward areas where
they will be looked after following surgery. This helps to establish
realistic expectations, reassurance and ‘normalisation’ to reduce
any potential experience of anxiety a patient may be having in
anticipation of their surgery. It was also found to strengthen the
partnership between healthcare provider, patients, and their net-
works of support (unpublished data).

Following its success at Manchester Royal Infirmary Hospital, the
ERAS + platform was adopted by the GMHSCP system for imple-
mentation at a further six NHS hospital trust sites within the GM
region as the GM ERAS + programme, supported and funded by a
Health Foundation Scaling up Improvement grant (2018—-2020) [39].

As part of the initial rolling out of the GM ERAS + programme
and the ambition to facilitate patients getting fitter prior to surgery
(prehabilitation), hospital sites began to formulate links with their
local GM borough leisure organisation health-focused partners to
help consider and develop the delivery of community-based
physical activity intervention prehabulitation for surgical patients
in their locality utilising existing exercise referral schemes. These

‘ Specialist

Targeted

Universal

links were formed in parallel with the development of the CAN-
Move exercise rehabilitation programme [40], a commissioned
exercise referral scheme available for Salford residents recovering
from cancer treatments including surgery and oncological in-
terventions. The specialist exercise instructor leading this pro-
gramme would become the Prehabd4Cancer exercise lead.

During a similar timeframe the GM Active board was conceived,
bringing together 12 separate leisure and community organisations
from across GM, working collaboratively to increase the levels of
exercise and physical activity of the GM population. The formation
of GM Active enabled relationships formed with individual leisure
providers to be expanded to include health-focused representatives
from all the GM leisure organisations, a progression which became
a “lever” for the concept of system-wide prehabilitation delivery at
scale.

Patients accessing the ERAS + programme were signposted to
local physical activity resources through their ERAS + teams, during
‘pre-op” appointments and “surgery school” and were encouraged to
attend on a voluntary basis. The community-based exercise referral
schemes could be accessed by both oncological and non-
oncological major surgical patients either free of charge, or with
minimal costs, through locally agreed introductory rates. A com-
bination of cardiovascular and resistance-based training was pro-
vided to patients, using the existing referral fitness instructors in
borough sites who were already delivering pulmonary rehabilita-
tion, falls rehabilitation, pain management, cardiac rehabilitation
and in some cases cancer rehabilitation sessions.

Patients entering these preliminary programmes increased their
exercise capacity in the pre-operative period (unpublished data).
There were, however, a number of barriers identified to wider scale
adoption including organisation of gym referral and patient ap-
pointments; ownership of referral from secondary healthcare;

'\ Appiicable 1o thoee with peaple with cancer who
. have plex acute/ch needs,

‘. impasrment and/or disabdity and for those with
Y, lowh ing levels, unatable or stable

\, cardiac/iespiratory Baues, low confidance,
\, very sedentary

A
.

.

K Applicable to people with a cancer
3, with acute chronic or latent
effects of o or

Fg. 1. Frehab categories.
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Prehab4Cancer Governance Structure
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Fig 2. PAC governance structure.

differences in the exercise aspects on offer, vanation in cost, which
despite being mainly low it remained as a barrier to some patients
undertaking the sessions. Importantly, there had not been a large-
scale investment in secondary and primary care understanding of
the gym prehab sessions and, as such, patients received inconsis-
tent recommendation to engage from key clinicians within their

surgical pathways, if any recommendation was made at all. Pre-
habdCancer focus groups comprised of People Affected By Cancer
(PABC) confirmed this important barrier to engagement. It is
therefore essential that surgeons, oncologists, Cancer Nurse Spe-
cialists (CNSs) and other key healthcare professionals advocate
engagement in prehab using consistent communication (similar

GM Cancer Surgery Pathway
Incorporating ERAS+ and P4C
Hospital
- PREHAB
9 3-6 weeks
a ERAS+
§ ik Universal o
= to ONg
{= o PO 2
§ Targeted community
2
)
4 x assessments are carried out: Patient outcomes

*  On initial referral

*  Pre-op (end of prehab phase)
*  Post-op

+ Completion of rehab phase

*  Length of stay
*  Patient morbidity
¢ 2year survival

Patlent generated
*  PROMs
*«  PREMs

Fig. 3. CM Cancer surgery pathway mcorporating ERAS+ and P4C

243



528 J Msare et ol / Eurapean Josmal of Surgica! Oncology 47 (2021 ) 524-512

Tabde 1
4T pubonme metnics,

Type: Dutcome heasure:

Physiological measures:

Heaviest wekght you can lift for 10 consscutive exercise repetitions. Quad, Core, Shoulder.

Fanctional dynamic test & Mlinute Walk Test (EMANT)
Incremental Shuttle Walk Test (ISWT)]
Weight To be measured in kilograms.
Height To be measured in metres.
Heart Rate{BP Resting heart rate{BF. Flus recording heart rate range duning sessions.
DOoygen saturation Levels Recorded at rest and throughout the GMWT/ISWT
Resistance REp max percentage programming.
Crip Strength Hand Grip Strength (dynamometer) meassred in kg

mutritbonal screeming ossessment fakes into account Body Mass tndex [BMTL weight trend {loss o gain | changes in ability te swelow solid food (T30S Jood and drink

diescriptors | and hand grip smesgrh.

Patient Reported Dwtcome Measures [ FROMs |:

General Health and Wellbeing |Quality EQ-50-5L
of Life - QOL)

Descripoive system of heahth-related quality of life states consisting of five dimensions (mobility, self-care, usual activities, pain

discomlort, ansietyjdepression) each of which can take one of five responses. The responses record five levels of sevenity [no

problems/slight p

imoderate p

Physical Acthvity

‘severe problems/extreme problems) within a partioslar EQ-5IF dimension.

International Physical Acthvity Questionnalre-Short Form [IPAG — SF)

The IPAQ assesses physical activity across a compretensive set of domains including: a) Leisusre time physical activicy,

b) Domestic and gardening actiicies,
] Work-related physical activity,
] Transport-related physical activity.

M.B. Developed and tested for use in adults {age range 1589 years ), not validated in older adults.
hrips: | jsites. google.com) sice theipag hackground

Cancer-specific QOL EOETC QLQ-C30 (version 3]

This is 2 QOL questionnaire targeced 1o the management of chronic iliness. 1t is included in the NHS England recommended Living
with and Beyond Cancer/Personalised Care QOL metrics. It asks more extensive QOL questions which go beyond the BQ-5D.

Frallty (Actheities of Dally Living) Rockwood Clinkal Frallty Scale

2.0 [WHINIS 2.0)

Disablity Werld Health Org: lon
their daily activities.
Efficacy Sell-Efficacy for Exercise Scale

Disahility
This self-administered guestionnaire asks abowt diffinslities related to health condicions that impact on someone’s ability o do

This suppants action planming to identify barriers to engagement as the patient accesses the programme whilst also fonsing an
confidence levels and general sell-efficacy of the patient 1o engage in exercise.

Fatient Reparted Experience Measure(s] [PREMs |-
Farticipant Experience NHS Family and Friends Test

Bespoke FrehabdCancer’ participant expenience survey

language, explanation of the serwice, wrimen information and
positive affirmation ).

PrehebdCancer design

The evalving relationship of the GM secondary healthcare pro-
viders with the GM Active leisure organisation enabled learning to be
adopted from the preliminary implementation of prehabin individual
boroughs, fostered through the GM ERAS + programme delivery. This
in um became a catalyst for key representatives from the GM Active
board and the ERAS + programime team to consider the development
of a GM system-wide prehab service model for Greater Manchester
“The PrehabdCancer and Recovery programme” with GM Cancer
oversight and suppornted financially through transformation funding.

The PrehabdCancer (P4C) programme, with system-wide
stakeholders now in place, was co-designed with PABC as parient
involvernent representatives, alongside cancer surgical pathway
healthcare experts and exercise professionals from GM Active. The
programme was initiated with an ambition to facilitate two thow-
sand patients to undertake community-based prehabilitation and
recovery, close to their residential address, in the eighty-six GM
Active letsure facilities across the GM conurbation. Fatients would
be supported before (prehab) and after (rehabilitation) cancer
treatments (including surgery, chemotherapy and radiotherapy),
and where applicable during treatment, to have increased physical,
nutritional and wellbeing support.

The initial patient cohoms chosen, based upon the current
strongest evidence base and reflective of the relationships already
in places with GM ERAS + teams, were colorectal, lung and
oesophago-gastric cancer surgery pathways [12-17]. It was agreed
that all patients resident in GM within these tumour groups and
with an offer of curative surgery could additionally be offered
‘PrehabdCancer’ as an integral component of their treatment
pathway. Additional eligibility criteria included age =18 and being
able to safely participate in the exercise programme [41].

Cancer clinical pathway specific subgroups for each surgical
cohont worked closely with PABC and members of MDTs from
around GM to design the specific surgical PAC pathway for their
patients, supported by clinical (medicaltherapies/psychological),
academic and exercise expertise. Meetings took place on a monthly
basis chaired by a clinical lead (surgeon or physician) and sup-
ported by the 'PrehabdCancer’ programme and clinical leads. These
subgroups informed the co-design and effective implementation of
the referral process, patient uptake and adherence to the pro-
gramme, clinical considerations for programme delivery specific to
rumour group cohorts and consistent communication for patients
and family members. The output and ownership from these sub-
groups appear critical to the success of the programme delivery and
would be a recommended component for the development of other
prehab programmes being considered.

The project team managing the delivery of PAC consists of a
secondary healthcare clinical lead (anaesthetic and critical care
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consultant, with specialist experience in peri-operative medicine],
primary care lead (Macmillan GP), GM Cancer programme lead
[specialist occupational therapist with a background in complex
rehabilitation and community NHS service leadership) and GM
Active programme manager (former CAM-Move manager). The
combination of members of this inter-disciplinary team provided
oversight of a patient’s journey from referral through treamment
and into recovery, and a comprehensive understanding of the
clinical and holistic needs of cancer patients.

The governance structure (Fig. 2) which suppons the project
tearn and ultimately delivery of PAC incdudes an overarching
steering group reporting into the GMHSCP wvia the GM Cancer
Board, cancer clinical pathway specific subgroups, intervention-
specific expert groups and an AHP Advisory board (including di-
etitians, ocoupational therapists, physiotherapists, speech and
language therapists and PABC).

Artention was particularly given to older patients considered to
be high risk or identified to be pre-frailffrail, agreeing assessments
and interventions which could be graded to such patient cohorts
for maximal engagement and safe delivery of the programme. As a
result, relatively few patients are excluded from the programme
with patients in their 70s, B0s and 90s effectively participating in
PAC. This was further supported by education events to wider
healthcare professional stakeholders involved in referral to the P4C
service and who would be in contact with programme participanis.

P incervention

The exercise interventions, pathways and outcome metrics (see
Table 1) for P4C were developed by the authors in parmership with
PABC, the expert exercise and pathway subgroups and were aimed
to improve patient cardiovascular fitness, muscle strengrthening
and incorporate nutritional and wellbeing support to complement
existing provision within GM cancer patient pathways.

The programme recognises many of the secondary symptoms that
cancer patients experience related to their diagnosis and subsequent
trearment including Earigue, low mood and feelings of ansdety [42). It
builds on widely understood principles surmounding exercise posi-
tively contributing to the reduction of such secondary symptoms,
particularly related to mental health [43—45], with the overall aim of
providing a holistic pathway to imiprove patient quality of life, during
and after treatment. This in tum supports people with cancer to
recover faster from their treatment with motivation for resumed in-
dependence and the ability to perform their pre-morbid ocoupations
including returning to work, self-care and other important and

Table 2

personally meaningful activities of daily life.

Participants” wellbeing modality was constructed using the NICE
2004 stepped care model [46] approach to psycholegical support,
highlighted in the Macmillan Prehabilitation Evidence and Insight
report from 2017 [47], and accepted as an effective framework to
deliver mental wellbeing assessment and intervention.

In addition, by using well-equipped community-based leisure
respurces, as opposed to hospital gymnasiums, there was also the
intention that this would support a secondary programme aim to
induce long-term lifestyle behavioural change, supporting patients”
adoption of on-going exercise following discharge from the
programme.

Through existing partnerships with GM Active, the non-profit
organisation UKactive, who represent the fitness and leisure
sector partnered with the PrehabdCancer team. Their research
institute’s principal investigator provided input to the prehab-
intervention design and training of GM Active staff, in addition ro
the reporting and evaluation of the exercise components. This
included careful consideration of the timeframe available for the
prehabilitation component [ typically 3—d4 weeks) and the minimal
effective exercise dose that could be provided.

Exercise dose was considered for both cardiovascular and
resistance exercise based upon manipulation of the intensity of
effort required (*how potent?), the volume/duration for which it
was performed (“how much?), and also frequency of sessions
across each week (‘how often®). Within this, a standardised
intervention was developed that enabled individualisation to scale
to patient’s fitness levels (due to prescription based upon effort ie.
exercise demands relative to patient’s current capacity) and
enabled flexibility im delivery across the various leisure facilities
involved.

An overview of the exercise prescriptions is shown in Table 2
Briefly, both follvwed progression in terms of the potency of dose
prescribed based upon intensity of effort, a concomitant adaptation
of volume/duration in line with this, and fixed frequency of 3x/
week sessions. The resistance training component provided a
progressive intensity of effort with minimal effective dose as pre-
viously delivered for older adults [4849]. The cardiovascular
training was adapted from the RE-HIT (reduced exertion high in-
tensity interval training) protocol providing a tolerable approach to
HIIT [50]. Exercise selection was deliberately flexible within this
prescription to accommadate the varying equipment between sites
of delivery, and patient preferemces, functional limdtations, and
injuries. Resistance training incduded a minimum of 3 exercises
performed to target the main large muscle groups of the body

Examples of cardiovascular and resistance training exercise dose prescription. Mote: Most patients receved 3 weeks and progression is built around this kength of time be-
tween diagnosis and surgery. Exercise past this time continues to progress of malntains at week 3 prescripeion.

Resistance tralping Candiovascular tralning

Week 1 Wieek 2 Week 3 Wk 1 Week 2 Week 3
Hiai 4 nRM sdRM -MF o pobemt? 1Z-12 RFE 14-17 EFE 18+ RFE Borg Scale*
Intensicy of effort RP-E/D RP-E{D RF-ED Intensity of effort Barg Scale* Borg Scaller
How much? 15-18 reps B-12 reps mla B-12 reps nfa Haowr muck? 30 mdn nja 20 miin ma [RE-HOT*)
Repetitions -50-E0E1RM 1 1nfa Dwiratian 1 1 -2 snfal
Load 2 24 min Speed/Power
Sets [Rest-sees) 2-4 min Bouts
How EE? Jufweek Jujweek 3njweek Haw aften? Ixfweek 3xfweek Jufweek
Erequency Frequency
Decion Rubkss -50-601RM | Brzycki formula®] Decision Rules Determined by initial finess [Le. RPE]
Starting level From week 2; + <10% load if = 12 reps before set end Srarting level Based upon changing fitness [Le. RPE]
Frogressian point achieved Progression

Resistance training intensicy of effort based upon set end poines and rating of percetved effort [48,52); nRM = not repetition maximuny; sdfM - self-determined repetition

miaximusm; MF = momentary failure; 1RM = ane repetition maximum; BF - E/D = rating of percefved effort [effort)discombort ); RE-HIT = reduced exertion

interval training (see Metcalde et al, 20121

high intensicy
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(upper body mult-joint push eg. chest pressjoverhead press)
seated dip; upper body mult-joint pull e.g. pulldown/seated row;
and a lower body multi-joint exercise eg. leg press|deadlifi) with
additional single-joint exercise included as supplementary where
specific  functional deficits  existed. Simnilarly, cardiovasoular
training was performed using an aailable ergometer (e.g. cycle,
treadmill, cross-trainer, stepger, rower, ski-erg, or arm crank).

Data from patients attending the leisure facilities in the P4C
programme, is collected using the ReferAll data collection system,
which has been used in previous work examining exercise referral
schemes |51-53). UK Active and GM Active have many years of
experience working with the ReferAll system, which has been
adapted to allow capture of data relating to both outcome and fi-
delity of the interventions in line with the Consensus on Exercise
Reporting Template (CERT) [54].

The knowledge from the project team and expert groups of the
holistic needs of predicted patient cohorts led to areas for
continued professional development (CPD) and education. This has
included all GM Active fitness instructors involved in service de-
livery being rained in level 1 stepped-care model [46] communi-
cation SAGE and Thyme skills training workshop [55], bespoke
nutritional screening (devised by cancer specialist dietitian mem-
bers of the AHPF Advisory Board), exercise prescription, pre-
habilitation overview and consideration of potential complex needs
“PrehabdCancer’ participants may present with. There is on-going
CPD mraining which includes facilitated reflective peer session
with oncolegy spedalist psychologist and programme lead
provide emotional support to staff delivering PAC intervention, as
well as weekly education sessions covering topics such as severe
and enduring mental health conditions and cognition.

The P4C patient pathway

The starting point for the surgical PAC pathway is the Muld-
disciplinary team decision to operate (See Fig 3). In phase 1, all
patients undergoing colorectal, lung and upper Gl cancer surgery
are offered 'Prehab4Cancer without restriction. The patient is then
referred through the GM Active ‘PrehabdCancer” on-line referral
form (https:[fwww.gmactive.co.uk/prehabdcancer). Here patient
referral informarion including demographics, diagnosis, relevant
past medical history and other specified details is provided by a
named healthcare professional referrer to support on-going gym-
healthcare liaison and the creation of a ReferAll patient record.
Upon receipt of the referral the PAC referral coordinator contacts
the patient within 48 h and arranges attendance at an initial
assessment clinic within another 48 h from relephone contact. This
initial assessment clinic will be held at a local leisure facility within
5 miles or 30 min travel from the patient's residential postoode. The
assessment clinic is facilitated by one of the P4C Specialist In-
structors, at one of the 17 assessment clinics held weekly. The
specialist instructors are trained in cardiac, pulmonary and cancer
rehabilitation as well as qualifications on falls prevention, obesity &
diabetes and musculoskeletal disorders to allow them to work with
complex patients.

At the initial assessment, a patient is assessed using PAC agreed
clinical, physiological, functional and psychosodal metrics
(Table 1) Details of their assessments are recorded on the Referall
system. An exercise prescription is generated in line with the
standardised intervention detailed above providing a combination
of cardiovascular and resistance exercise with the aim for patients
to artend a minimum of three gym sessions per week leading up o
surgery and 2—3 sessions per week during nec-adjuvant chemo-
therapy. Following evaluation, patients are triaged into a targeted
(less fit) or universal {firter) pathway, which offer varying levels of
supervision dependent upon patient fitness, nutrinonal needs,

frailty, requirement for psychological support and ability o self-
manage their exercise prescription independently in a potentially
unfamiliar gym environment. Patients undergoing neo-adjuvant
chemotherapy treatments as part of OG or lower Gl cancer
pathway are automartically entered into the targeted pathway, with
thi expectance that these patients will deteriorate in their endur-
ance and physiologically during their oncological reatment. These
neo-adjuvant prehaby pathways last for 2—3 months and continuwe
up until surgery.

In the rargeted pathway for patients who require increased
levels of support, patients artend for group sessions, with an
attending exercise specialist or local instructor. The patient is
manitored and HR data, RPE and Borg scales recorded during ses-
sions. The universal patients are provided with a detailed exercise
programme to adhere to and educated on achieving their training
zones at the gym with additional weekly regular specialist reviews
for support. They are given details of the targeted group sessions,
which they are invited to attend should they wish to and encour-
aged to undertake other gym activities which appeal to them. On
non-gym days all patients are encouraged to be active and aim to
underake 30 min of moderate physical activity, which can be
spread throughour the day, in line with narional physical activity
adwvice [10].

Once undertaking the P4C programme, patients are re-assessed
using the same outcome metrics prior o surgery following their
prehab phase, 4—& weeks post-surgery when they are deemed
phiysically able to resume engagement in exercise and again finally
at the point of discharge from the service following 12 weeks of a
TECOVETY Programime.

In contrast to the prehab phase, which is deliberately prescrip-
tive for those patients who have completed their treatment
following surgery, the recovery phase aims to provide an exercise
prescription which is more personalised to patient preference and
phiysical activities which will be more likely to lead to long term
behavioural change. PAC specialist instructors wtilise the relation-
ship they have developed with patients, as well as their local
knowledge of available community resources to engage partici-
pants in physical activity they will be motivated to continue to do,
whilst supporting their recovery from major surgery. Beyond the 12
weeeks funded recovery phase, patients can be transitioned to other
exercise referral schemes or subsidised, independent gym access
dependent on the patient’s ongoing needs and the borough they
live in.

For patients who reguire further adjuvant rtherapies following
surgery (0G and Lung adjuvant chemotherapy), their rehabilitation
adopts a similar prescriptive nature to their prehab, which will be
on-going through their post-op treatment. When this is completed,
they will be offered transition to a recovery phase programme.

‘Specialised” PAC pathways aimed at those most high-risk pa-
tients experiencing sarcopenia and/or moderate/severe frailty and
subsequent higher risk of complications through surgery or other
curative oncological reatment are now in development in GM. We
are working with sports medicine and academic colleagues to
explore the potential pathway, staffing groups (including AHPs
working with specialist fitness instructors) and interventions that
will help optimise this groups of patients.

Evaliation of PrehebdCancer

Since it launched in April 20019, at the time of writing, over 600
patients from across the GM conurbation have participated in the
PAC programme. Of colorectal patients (n = 331), average age of
patients entering PAC is 67 (35—91), 60% are male with over 47X of
patients in PMC over the age of 70 and from all boroughs in GM. For
lung (n = 258) the average age of patients entering PAC is 69, with
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47T% male and more than 57 of patients over the age of 70, with
again representation from all ower GM. Approximately S06 of
people referred agree to atvend their initial assessment and 95% of
those amending this appointment engage in the programme,
demanstrating acce ptability for people diagnosed with cancer in
GM. Initial participant feedback foous groups held at & months into
the programme have generated consistently positive support for
PaC.

The high uptake rates from phase 1 cohoris will enable the
second phase of patients undergoing major surgical procedures
including hepato-pancreato-biliary surgery, head and neck and
uralogy cancer diagnoses to commence in advance of the project’s
planned delivery timeline along with lung cancer patients on non-
surgical treatment pathways accessing the programme.

Despite evidence for the efficacy of prehab and rehabilitation in
controlled settings, robust evaluation of its 'real world” effective-
ness is needed. By early 2021, PAC will have supported ~2000 pa-
tients to participate in freely accessible community-based prehab
and recovery programmes across the GM region. lts successful
implementation in GM presents a potential best practice "“Whole
Population” model, adaptable for all appropriate cancer patients in
the LK. This work would, to our knowledge, represent the first large
scale evaluation of a weatment pathway fooused around cancer
prehab and rehabilitation within a “real world” context (iLe. within
the context of usual day to day delivery of care) as opposed to
within a controlled research context (Le. a randomised controlled
trial). Thus, we will generate evidence regarding the ‘real world®
effectiveness of PrehabdCancer's implementation that might sup-
port the sustainability and extension of the current programme, as
well as the ransferability and scalability of similar models of care
delivery to be adopted by other local and combined authority areas
in the UK.

During PAC implementation, all patients referred into the ser-
vice, and meeting the inclusion criteria, will have been offered the
intervention. The majority of participants would be classed as older
adults (over 65 years old), with many in their T0s, 80s and 90s. This
willl albow us to evaluate the role of prehabilitation in older patients
wiho have traditionally been absent from cancer intervention trials
[56,57].

Throughout the programme, intervention fidelity and patient
outcomes will be measured and digitally captured including sur-
vival rates, surgical complications, hospital readmissions, treat-
ment recovery, physiological and functional measures, and quality
of life (QOL) patient reported outcomes [PROMs). This dataset, in
combination with historic ‘legacy” datasets representing uswal care
models, will enabde the evaluation to take place and allow a prag-
matic evaluation of PrehabdCancer.

Concluson

The introdwction of ERAS+ in 2015 as a new pathway in Greater
Manchester (GM) including a prehabilitation advice and support
package, in-hospital best care surgical model, and post-hospital
recovery supporting patients, has already led to rapid improve-
ments in post-surgical complications and costs (unpublished G
ERAS + data)

With the addition of P4C, GM Cancer is the first regional system
in the UK to introduce delivery of system-wide, large scale physical
activity supported multi-modal prehabilitation and recovery in-
terventions as a standard of care for cancer patients. PAC to date has
fecused on robust co-design, development, and implementation of
an effective service model with attention paid to stakeholder
engagement. This has led to receipt of high numbers of referrals
from across GM for the all the cancer groups involved. Prehab in
older and more frail patients will be reviewed in the evaluation of

the current P4C madel, which will help in the design of the spe-
clalised prehabilitation models for patients in GM.

The successful implementation of the P4C pathway in GM pre-
sents a best practice model that might be adopted by other local
and combined authority areas natiomally. However, robust evalua-
tion is needed to evidence its effectiveness, ‘value for money” and to
help maximise its impact to influence the case for national adop-

tion of prehabilitation service delivery.
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