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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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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 16th 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 



19 
 

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 21st 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). 

 

 

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 



26 
 

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, I 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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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) 

 

 

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 questions and answers. To further support patients ICOUGH UK TV channel 
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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).   

https://www.youtube.com/channel/UCvOamR8Sb4RXENr56fvRehA
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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. 

 

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. c) 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 GI 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 I 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 GI 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 



39 
 

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 I really need this test, 

treatment, what are the risks, what are the possible side-effects, are there simpler safer options, 

what will happen if I 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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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+ project in 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: 

Baseline 

 

(Months 1-

3) 

Phase 1:  

South Greater Manchester 

Implementation 

(Months 4-9) 

Phase 2:  

North & South Greater 

Manchester Implementation 

(Months 10-15) 

Christies    

South Manchester A0 A1 A2 

Stepping Hill    

Salford    
Bolton B0 B1 B2 

Oldham    

    

Comparator A    
Comparator B C0 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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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.  

 

3. 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. 

4. 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 
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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 SaO2, 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, Austria]. 

 

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 



58 
 

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 sent to 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+ 

I 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. I was 

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

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

supported by Health Foundation funding. 

In the GM ERAS+ programme 

• I 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+ I chaired the monthly implementation steering group 

and worked with the Project Management Officer as the senior operational medical lead 

for the programme. 

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

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

• I co-led the quarterly milestone meetings with the evaluation team. 

• I was the clinical chair of the data group which reviewed and supported both the data 

generated by the site data collectors and its analysis. 

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

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

• I 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. 

• I 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 I 

personally supported the interpretation and generation of relevant themes and sub-

themes, alongside providing reflection on the clinical implications. 

 



61 
 

 

CHAPTER THREE 

 

Quantitative Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



62 
 

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 3rd 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 Sites A and 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.  
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 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 

(n = 1120) 

Hospital B 

(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 3-4 398 (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 

from ERAS+ dataset 

Estimated site 

cancer patients 

from NBOCA data 

(averaged based on 

months of data 

collection) 

Denominator 

Percentage of 

NBOCA cancer 

patients 

captured in 

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) 

 

 

 

 

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). 

 

 

Fig 3.3 Percentage of patients who received 80% of perioperative bundle (aggregate data) 

 

 

 

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.  

 

 

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 intermittent improvement 

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%.  

 

 

 

 

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).  

 

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.  

 

 

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).  

 

Figure 3.11 Percentage of patients mobilising within 24 hours post-surgery (aggregate data) 

 

 

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. 

Figure 3.13 Percentage of patients using an incentive spirometer within 24 hours post-surgery 

(aggregate data) 

 

 

 

 

Figure 3.14 Percentage of patients using an incentive spirometer within 24 hours post-surgery 

(site data) 
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On reviewing ICOUGH and DREAMing perioperative care process measures, sites A, C, D, E and 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.  

 

 

 

 

 

 



77 
 

Comparison with 2 non-ERAS+ hospitals  

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 

between 2 sites not undertaking GM ERAS+ and 7 that were.  

 

Figure 3.16 Hospital G colorectal LOS 2016-2019 

 

 

Figure 3.17 Hospital H colorectal LOS 2016-19 
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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, E and 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). 

 

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  

(n = 246) 

Hospital E 

(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 3-4 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  

pulmonary complications 

11.9% 7.9% 6.4% 

    

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]) 

90-day mortality 0% 0% 0% 

1 year mortality 5.4% 1.3% 1.2% 

Postoperative  

pulmonary complications 

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.  

 

 

 

 

 

 

 

 

 

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. 

 

 

 

 

 

 

 

 

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. 

 

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. 

 

 

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

to the ERAS+ bundle.  

 

 

Figure 3.23 ICOUGH-Dreaming compliance for Site A 

 

 

 

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%. 

 

 

Figure 3.25 Effectiveness of different combinations of process measures on length of stay (Site A) 

 

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, (ii) 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.   

 

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. 

 

 

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. 

 

 

Table 4.1 Topic areas covered by the interview schedule for initial and final review 

Final interview schedule topic areas 

 

• ERAS+ role 

• Engagement with ERAS+ 

• Data collection 

• Scaling of ERAS+ 

• Reviewing ERAS+ 

Initial Interview schedule topic areas 

 

• ERAS+ role 

• Understanding of ERAS+ 

• Engagement with ERAS+ 

• Scale up so far and readiness for 

further scaling 

• Reviewing ERAS+ 
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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 

its data, and associated 

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 I 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+ c) Promotional activity 

 

 

d) staff engagement and participation 

 

 

e) culture and ways of working 

 

f) Patient engagement and participation  

P2: I 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.  

I 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… I can’t say 

there’s anybody, any particular person, who’s been a barrier or any team that’s been a barrier, I 

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 

I 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:“I 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 I 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:I think in terms of Surgery School, like things that people do and talk about in Surgery School, 

I think that’s kind of helped us to evolve and create our Surgery Schools. I 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: I guess that’s a little bit why I’ve tried to keep hold of the one to one [pre op information] 

because I feel that I need that relationship with my patient because I get them out of bed the next 

day 



96 
 

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.  

At site 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: I 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, I 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:  

• 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;  

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

to adherence with ICOUGH-DREAMING principles;  

• The importance of colleagues in supporting roles in implementing an MDT approach and carrying 

out ERAS+ tasks;  

• 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: I’d say there is more [awareness] now, I 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 I think since I 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, I 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 I suppose I don’t say “this is an ERAS+ programme” I 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 I 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: I think there is a core of people who are very, very engaged, there is a core of people who are, erm, I 

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, I think mostly- I 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 I 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 I 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. I 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, I 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 I 

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 I 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: I 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 I needed potentially once the enhanced 

recovery nurse came into post, erm, actually, I 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:  
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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:  

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

• bringing different people in to support Surgery School delivery;  

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

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

• 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, I 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: I 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 … I find it easy to, to contact people or to know who to contact if I need- if I 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 I think people are keen on 

starting their Surgery Schools and things we are doing including prehabilitation, so I 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.  

l) 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: I guess that’s a little bit why I’ve tried to keep hold of the one to one because I feel that I need that 

relationship with my patient because I 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. 
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 Positive 

Comments 

Total Negative comments Total 

 

 

 

 

Themes  

common to all 

sites 

Staff, support and 

care 

43 Amount of information (too much or 

too little) 

7 

General positive 

comments about 

the experience 

(good, excellent) 

27 Timing – too soon or too late 4 

Feeling informed 

and prepared 

24 Availibity of staff to support the 

patient 

3 

Feeling engaged 

and motivated to 

recover 

4 Hard to achieve the steps in ERAS+ 2 

Felt recovered 

better/more 

quickly 

4   

Surgery School 4   

 

Table 4.4 Themes from patient satisfaction feedback comments 
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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 (QI) 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 



116 
 

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. 

 

Figure 5.1 MUSIQ: Model for Understanding Success in Quality. Contextual factors are organised 

with regard to the QI 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 QI 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 part in GM ERAS+ specific QI 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 QI 
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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 
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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+.  
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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 GI 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: 

• 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) 

• 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 

• Data collection being amalgamated with other surgical data collection.  

• 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 



127 
 

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 



130 
 

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 GI 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 moment in 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 QI. 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  

 

 

 



136 
 

 

 

CHAPTER SEVEN 

 

Limitations and Conclusions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



137 
 

7.1  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 GI 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]. It is 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. I 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 
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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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



157 
 

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 Each site  

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. Is anything missing?  

8. Do you have any questions of the data?  

Their responses aligned with the following themes and subthemes:  

Best practice  

• 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.  

• Sharing successes  

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

with other sites.  

• 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.  

• 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  

• Goals for improvement  

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

School attendance.  

• 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  

• 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.  

• 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.  

• 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 PMSHx  

Pre-op HBG  

SaO2  

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 

H04 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  

H05 Total excision of colon H05 Total excision of colon (Clean-Contaminated)  

H05.1 Total colectomy and anastomosis of ileum to rectum  

H05.2 Total colectomy and ileostomy and creation of rectal fistula however further qualified  

H05.3 Total colectomy and ileostomy not elsewhere classified  

H05.8 Other specified Total excision of colon  

H05.9 Unspecified Total excision of colon  

H06 Extended excision of right hemicolon  

H06.1 Extended right hemicolectomy and end to end anastomosis 

H06.2 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  

H06.8 Other specified Extended excision of right hemicolon  

H06.9 Unspecified Extended excision of right hemicolon  

H07 Other excision of right hemicolon  

H07.1 Right hemicolectomy and end to end anastomosis of ileum to colon Includes: Ileocaecal 

resection  

H07.2 Right hemicolectomy and side to side anastomosis of ileum to transverse colon  

H07.3 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  

 

H08 Excision of transverse colon  

H08.1 Transverse colectomy and end to end anastomosis  

H08.2 Transverse colectomy and anastomosis of ileum to colon  

H08.3 Transverse colectomy and anastomosis not elsewhere classified  

H08.4 Transverse colectomy and ileostomy however further qualified  

H08.5 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  

H09.5 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 

used 

Type of data 

captured 

Time of data 

capture 

Person who 

collected data 

A Bespoke surgery 

school feedback 

form  

 

Standard ERAS+ 

feedback form 

Quantitative and 

qualitative  

At surgery 

school 

 

 

 

At discharge 

Data collector 

 

 

 

Data Collector 

B Standard ERAS+ 

feedback form 

Quantitative and 

qualitative 

At discharge Form handed to 

patient for them 

to fill in 

C Standard ERAS+ 

feedback form 

Quantitative and 

qualitative 

At discharge Verbal feedback 

recorded by 

data collector 

D Standard ERAS+ 

feedback form 

Quantitative and 

qualitative 

Day 3 or day 7 

post-op 

Verbal feedback 

recorded by 

data collector 

E Bespoke form 

including 

standard ERAS+ 

feedback 

information 

Quantitative and 

qualitative 

At discharge Verbal feedback 

recorded by 

data collector  

F Standard ERAS+ 

feedback form 

Quantitative and 

qualitative 

3 days post-op 

or on discharge 

Form handed to 

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.

1 

 

 

 

 

1.

2 

 

 

 

 

 

1.

3 

 

 

 

The following request seeks approval of 1WTE / Band 6 of an ERAS+ Nurse to help 

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.  

 

Enhanced Recovery After Surgery (ERAS) is an evidence-based approach that 

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 

 

2.

1 

Greater Manchester is a vibrant and dynamic conurbation with great potential for 

economic growth and prosperity. However, the population of Greater Manchester 

has traditionally suffered some of the poorest health in England. Good progress 
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2.

2 

 

 

 

 

 

 

 

 

 

 

2.

3 

 

 

 

 

 

 

 

 

 

 

 

 

 

2.

4 

 

 

 

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.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

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)  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.  

 

2) 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 11th 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.    

 

 

3) 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.  I 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 

an issue.   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.
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Access to the current ERAS+ is not available widely across GM, developing the 

Stepping Hill ERAS+ model with the support of an ERAS+ nurse will mean that 

more people will: 

 

• Have access to timely, high quality ERAS+ services at the intensity best 

suited to their need  

• Have a shorter length of stay  

• Reduced access to hospital based services  

• Improved outcomes  

• Quicker return to work 

• Care with Greater Manchester  

This is supported by Surgery School education tools, videos, booklets, multi-

professional education and involvement, recognising the existing ERAS+ system 

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 

Do nothing  

If we were to do nothing we would not be able to 

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:  

• 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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• 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.  

• 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. 

• 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.  

• 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.  

• Through monitoring the service, quality and effectiveness will be ensured. 

 

 

4. FINANCIAL VALUE 

 

 

4.

1 

 

 

ERAS + Nurse.xlsx

 
 

Option one is the preferred option.  UHSM have recently appointed two ERAS+ 

nurses.  

 

5. STRATEGIC FIT 

 

5.

1  

 

 

 

 

 

 

 

 

 

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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5.

2 

 

 

 

 

 

 

 

 

 

 

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:  

 

• 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.  

• 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.  

• Where possible we will bring more services closer to home (for example 

there are models of Christie led Cancer services delivered from local 

hospitals).  

• For a relatively 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:  

 

• Each trust is required to follow the implementation standards and self-

assess against clinical standards. This involves pathways, service 

specifications, protocols and data analysis.  

 

• On the lead up to implementation a go-live readiness assessment. 

 

These redesigns were supported by the clinical alliance and associated task and 

finish groups. 

6. 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.  
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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;  

• Be a needs-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; 

• Promote self-management to support sustainable change and; 

• 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; 

• Increasing independence and reducing demand on public services; 

• Developing community services to keep people out of hospital; 

• Supporting people to return to work and as a result more families will be 

economically active. 

 

 

 

 

 

 

7. RISKS 

  

1.1 RISK 

IDENTIFICATION 

1.2 RISK 

ASSESSMENT 
1.3 RISK PLANNING AND MITIGATION 

What is the risk? 
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Action to mitigate  

Post 

mitigati
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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.  

2 4 8 H 

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. 

2 2 4 L 

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. 

2 5 
1

0 
H 

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. 

1 1 2 L 

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+. 

2 2 4 L 

Ensure a trained 

data collector 

screens patients on 

days 3, 5, 7 and 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.  

1 1 1 L 



181 
 

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. 

2 3 6 H 

Ensure training has 

commenced for all 

front line staff who 

will be involved in 

ERAS+, 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. 

2 2 4 L 

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.   

3 3 9 H 

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.  

2 4 8 H 
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8. MANAGEMENT ARRANGEMENTS 

  

• Approval by SMG for the appointment of 1 WTE ERAS+ nurse  

• Advertise and Interview  

• 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 

 £100k to £500k 

 £500k > 

= Director of Finance  

= Chief Executive 

= Trust Board 

Funding already 

identified? 
 Yes      No     

Outcome 
 Recommend for 

development to FBC  

Recommend for 

rejection 

Further work 

required 

Agreed next steps  
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Appendix 8 Publications in peer reviewed journals associated with this MD (printed below) 

1) Feasibility and outcomes of a real-world regional lung cancer prehabilitation programme in 

the UK. Bradley P, Merchant Z, Rowlinson-Groves K, Taylor M, Moore J*, Evison M* (*Joint senior 

authors). British Journal of Anaesthesia, 2022, Jul 13. 

2) Nutritional screening in a cancer prehabilitation programme: A cohort study. Burden ST, Bibby 

N, Donald K, Owen K, Rowlinson‐Groves K, French C, Gillespie L, Murphy J, Hurst SJ, Mentha R, 

Baguley K, Rowlands Ash, McEwan K, Merchant Z, Moore J. Journal of Human Nutrition and 

Dietetics. 2022 Jul 1. 

3) Prehabilitation and preparation for surgery: has the digital revolution arrived? Durrand J, 

Moore J, Danjoux G. Anaesthesia 2022 June 77;6:635-639. 

4) Prehabilitation and Rehabilitation in Older Adults with Cancer and Frailty. Merchant, Z, Denehy 

L, Santa Mina D, Alibhai S and Moore J. 2022. In Frailty in Older Adults with Cancer 2022, (pp. 155-

176). Springer, Cham. 

5) Surgery school—who, what, when, and how: results of a national survey of multidisciplinary 

teams delivering group preoperative education. Fecher-Jones I, Grimmett C, Carter FJ, Conway 

DH, Levett DZ, Moore JA. Perioperative Medicine. 2021 Dec;10(1):1-9. 

6) Implementing a system-wide cancer prehabilitation programme: the journey of greater 

Manchester's ‘Prehab4cancer’. Moore J, Merchant Z, Rowlinson K, McEwan K, Evison M, Faulkner 

G, Sultan J, McPhee JS, Steele J. European Journal of Surgical Oncology. 2021 Mar 1;47(3):524-32 

7) The care of older cancer patients in the United Kingdom. Gomes F, Lewis A, Morris R, Parks R, 

Kalsi T, Babic-Illamn G, Baxter M, Colquhoun K, Rodgers L, Smith E, Greystoke A. Moore J, 

Simcock R. ecancermedicalscience. 2020;14. 

8) Delivering perioperative care in integrated care systems. Bougeard M and Moore J. Clinical 

Medicine 2019 19(6): 450-453. 

9) Impact of a peri‐operative quality improvement programme on postoperative pulmonary 

complications. Moore JA, Conway DH, Thomas N, Cummings D, Atkinson D. Anaesthesia. 2017 

Mar;72(3):317-27. 
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