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Improved surgical and anaesthetic techniques, enhanced recovery pathways and peri-operative care have delivered consistent improvements in hospital stay and readmission rates following major surgery.  Half of patients over the age of 60, will be living with reduced functional capacity 6-months after abdominal surgery, with a significant proportion never returning to independent living (1). If survival came at the cost of severe functional impairment, 75% of patients would decline life-saving treatment (2) so regaining independence following major surgery is clearly a high-priority, patient-centred outcome.
Shared decision-making is a key tenet of the Long Term Plan’s commitment to personalised care and is supported by the Royal Colleges. In order for patients to make truly informed decisions prior to surgery, it is reasonable that they ask two questions of clinicians; 
i) What risks do I face, according to my personal condition and treatment choices? 
A growing body of evidence demonstrates that objectively measured physical fitness, nutritional status and psychological well-being are predictive of post-operative recovery. However, subjective clinician assessment of physical function, with highly variable nutritional, physiological and psychological assessment, remains the dominant technique. It is increasingly evident that such methods are inadequate (3). Patients are exposed to heterogenous risk stratification, with worrying implications for shared decision-making, tailored pre-operative optimisation and perioperative sub-optimalresource allocation of already depleted NHS perioperative resources. A reduction in perioperative variability using objective, integrated risk stratification is urgently needed to improve and streamline care is urgently needed (4). 
ii) Can anything be done to mitigate said risks?
Pre-operative management of medical co-morbidities, for example anaemia, diabetes and / or atrial fibrillation, is widely adoptedPatients arriving at the doorstep of major elective surgery rarely benefit form a tailored perioperative optimisation package, mainly due to surgical pathways designed with different aims in mind and rigid time constraints between the time surgery is first contemplated and the actual surgical date, especially for cancer patients. . Systematic reviews have revealed iImprovements in post-operative outcomes, following pre-operative exercise regimens (5), nutritional supplementation (6) and psychological preparation (7) have been reported. It is increasingly evident that the 3 domains of exercise, nutrition and psychology, provide complementary benefit, encouraging a multi-modal approach to prehabilitation (8).
Aligning with the 2019 Principles and Guidance for Prehabilitation (9), and the Getting It Right First Time (https://gettingitrightfirsttime.co.uk) movement,  a reduction in perioperative variability to stream line care and improve outcomes is urgently needed. we We propose a step-wise framework for configuring re-engineering local preri-operative services, aimed at transitioning between screening, assessment and intervention enabling  that can provide the dual multi-level benefits of of tailoredimproved risk assessment and mitigation personalised interventionsof identified risk. 
Screening
Screening should be uUndertaking screeningen as close as possible to patient referral, in some cases prior to diagnosis, allowsing sufficient time to identify and mitigate risk without threatening time to surgery. There is a wide range of candidate screening tools for all 3 domains. They These tools should be validated, generalisable, simple to apply and with patient-specific cut-offs, sensitive enough to provoke more detailed assessment if a targetriggered or specialist intervention. is required. 
Such a ‘patient staging’ vs. a ‘tumour focused staging’ approach adds value to multi-disciplinary team (MDT) presentations, thereby adding considerable value toand improves  shared-decision making in MDT/ perioperative medicine/ pre-assessment clinics. Screening tools can be applied by unregistered health and care professionals in a highly protocolised manner.acting under delegated authority of registered professionals. 

Screening protocols should contain Physical activity and fitness screening tools include validated  self-reporting questionnaires (such as the Duke Activity Status Index, Clinical/ Edmonton Frailty Score and the International Physical Activity Questionnaire) as well as objective . Basic functional screening can be achieved using theelements ( tTimed-up and-go test and the Incremental shuttle walk test. Nutrition screening tools, accounting for personal causes of malnutrition, presenting complaint, co-morbidity and barriers to adequate dietary intake are recommended by t 
The European Society for Clinical Nutrition and Metabolism (10). recommend nutrition screening tools, which account for personal causes of malnutrition, including presenting complaint, co-morbidity and individual barriers to adequate dietary intake.  Psychometric screening tools (
The Patient Activation Measure and Hospital Anxiety and Depression Scale) are commonly used psychometric screening tools, capable of to identifying those psychological factors which that may negatively impact affect post-operative outcomes. These tools provide a baseline assessment with the potential of being repeated after an intervention. 
Patients who are screened as ‘low- risk’ will be offered the universal interventions summarised in the intervention section below. At risk patients will be triaged towards specialist interventional services.
Assessment
Patients who are screened ‘at risk’, in any of the 3 domains, should will receive a comprehensive assessment, from a registered healthcare specialist, that encompassesencompassing identification of the specific deficit and informings a personalised prescription of targeted, d and specialist interventions. 
Objective physical fitness assessment using tThe 6-minute walk-test is (simple and requiringes minimal equipment) or. Cardiopulmonary CardioPulmonary exercise Exercise testing Testing (CPETis regarded as the gold-standard objective measure of physical fitness (11) and can be used to derive high-intensity interval trainingexercise prehabilitation prescriptions regimens.
Specialist dDieticians employ a range of assessment techniques incorporating dietary habits, impact of disease, with anthropometric measurements, functional assessment, measurements of body composition and biochemistry (10) to derive nutritional prehabilitation prescriptions. 
Healthcare professionals should remain mindful that patients may have pre-existing pPsychological pathology that warrants appropriate referral to specialist services. The assessment may consistconsisting of a validated psychometric tests or face-to face interview techniques are able to direct psychological prehabilitation prescriptions (12).
Intervention: 
Patients may require any combination of universal, targeted or specialist for any of the 3 domains. Degree of need is dynamic and requires re-assessment (See Fig.1). We strongly recommended that interventions be are monitored for effectiveness, tailored to specific treatment modalities and disease and developed according to local need, with robust data collection systemsspecialist input.   
Patients who have been identified at lLow risk patients  during screening should be guided to resources which promote healthy-eating (13), exercise (14) and behaviour change (15), with referral to . In addition, clinicians should explore local health referral schemes as a low cost resource.
Perire-operative education programmes such as surgery school can yield positive effects on post-operative outcomes as this period offers a particular “teachable moment”. on anxiety, post-operative pain and length of stay when successfullySpecific perioperative quality improvement programmes may allow integration of enhanced recovery programms especially for cancer patientsintegrated into perioperative quality improvement programmes (16). 
Physical fitness: Exercise prescription should include frequency, intensity, time and type of exercise. Current recommendations (14) for adults (14) suggest 150 minutes per week of moderate intensity aerobic exercise; or 75 minutes at vigorous intensity; or a combination of moderate, vigorous and very vigorous. Aerobic sessions should be interspersed with two sessions of strengthening exercises per week. 

Targeted interventions can safely take place within a community facility but such a lifestyle change can present significant challenges to patients. Appointment-based, local and supervised facilities are likely to increase adherence. 
Specialist interventions, for those with underlying health conditions or significant deconditioning, may require some adaptation, but broadly follow the same exercise guidance. Due to elevated safety risk, these should be supervised by qualified and registered exercise professionals within a place of safety, for example the referring hospital. 	Comment by Malcolm West: Are we shooting ourselves in the foot here? What is a ‘health condition’?? If we take this as cancer don’t we want to encourage community exercise rather than in hospital??
Nutrition: Preoperative nutritional support should begin as soon as risk is identified. Focus on ensuring sufficient intake of protein, energy and micro-nutrients, to support anabolism, immune function and maintain body weight. It is important to consider additional nutritional requirements arising from increased exercise in a multimodal prehabilitation programme. Dietetic clinicians should refer to consensus guidance for perioperative nutritional support (10).
Prescribed, targeted treatment plans may include therapeutic diets, fortified foods, dietetic counselling and oral nutritional supplementation.  
Specialist artificial nutritional support such as enteral and or parenteral nutrition, will be delivered within a specialist treatment centre.  
In order to induce a metabolically replete state at the point of surgery, patients should not be fasted overnight and should receive prescribed, pre-operative carbohydrate loading. This and other strategiesy should form part of surgery-specific enhanced recovery programms maximises glycogen storage and preserves the anabolic actions of insulin prior to the metabolic stress of surgery (17).
Psychology: Preoperative psychological factors, including anxiety, depression, acute stress and low levels of self-efficacy are associated with delayed post-operative recovery (7). 
Guidelines for management of anxiety and depression in cancer patients highlight the importance of stratification and guidance for implementation of a stepped care model. Targeted behavioural techniques including relaxation, counselling and emotion management interventions have conferred benefit (18).
 Patients with pre-existing, severe psychopathology identified at assessment, should receive specialist psychological or psychiatric therapies.

Considerations for development of local prehabilitation service:
· Assess and map your surgical pathways – how might they be amended to accommodate prehabilitation? Positive change can be affected within just 2 weeks
· Gain clinical buy-in - prehabilitation crosses multiple clinical specialities and should be delivered by a specialist multidisciplinary team, general practice, surgery, anaesthetics, oncology, primary care and clinical nurse specialists, physiotherapy, dietetics, psychological services and exercise physiologists
· Does an existing service offer prehabilitation? There are a number of local health referral schemes to both gymnasia and well-being services. How effective are these?
· Can you align with existing rehabilitation services?
· Recommendations for specific interventions are dependent on local surgical cohort
· Assess capacity for delivery – a multi-disciplinary approach is recommended, so assess local availability, within primary care, community services and in-hospital.
· Cost – this will depend on the assessment of the above considerations
· Co-design – prehabilitation services should be designed with the expert guidance of patient experience
· Quality assurance, audit and data – record robust data collection focussing on patient reported outcomes is essential for service development, business case planning and quality improvementaudit service effectiveness. 
· For clinicians interested in prehabilitation, we recommend making contact one of the growing number of local groups offering prehabilitation services listed in the Macmillan Prehabilitation document (9).
· 
There is a vast portfolio of evidence describing the benefits of exercise, nutrition and psychological wellbeing across the full-range of chronic health conditions, from diabetes and hypertension to cancer and heart disease. The threat posed by major surgery provides a teachable moment during which clinicians specialists can assist patients to contribute proactively to their care, in ways that are beneficial not only to their periost-operative recovery outcomes, but also their longer-term health. 
For clinicians interested in prehabilitation, we recommend making contact one of the growing number of local groups offering prehabilitation services listed in the Macmillan Prehabilitation document (9).
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Figure 1: Patients facing elective surgical resection will have diverse needs. Screening will identify those with universal needs. Individuals who screen positive to risk will require comprehensive assessment which will inform targeted therapeutic intervention. Patients with complex health needs require specialist help, prescribed and delivered by suitably qualified and experienced healthcare professionals.
Source: NHS England. Universal Personalised Care: Implementing the Comprehensive Model. January 2019. https://www.england.nhs.uk/wp-content/uploads/2019/01/universal-personalised-care.pdf >
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