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Abstract 

Background. Engaging patients in healthcare can empower them to take an active role in their 

treatment, improve their understanding of medical decisions, and foster better communication 

with healthcare providers, ultimately improving treatment adherence, outcomes, and satisfaction. 

To enhance patient engagement in an Enhanced Recovery After Surgery setting, at the 

PeriOperative Program (POP) prehabilitation clinic, we co-developed (with patients) a handout 

that invited patients to outline their preoperative goals and its significance. We explored the 

following research questions: (1) What are the goals of patients receiving prehabilitation? (2) 

How well do these goals align with the surgeons’ reasons for referral to prehabilitation? (3) To 

what extent does goal alignment influence attainment of surgeons’ referral aim. 

Methods. Using a mixed methods sequential exploratory design, all engagement handouts from 

September 2021-2023 were evaluated without exclusion. Qualitative responses were transcribed 

verbatim, and quantitative data on the alignment of patient goals with clinician referrals were 

collected. Quantitative data on the proportion of patient goals that were completely, partially, or 

misaligned with surgeon referral were collected concurrently. Qualitative data were analyzed 

with summative content analysis (NVivo). Quantitative data were analyzed descriptively. 

Results. A total of 191 patient handouts were reviewed. Surgical indications were lung (38%, 

n=72) and gastrointestinal diseases (26%, n=49), hernia (19%, n=37), and orthopedic/spinal 

procedures (17%, n=33). The goal section of the handout was completed by 178 patients and the 

most frequently reported goals included improving physical health (27%, n=86), simply feeling 

prepared for surgery (18%, n=56), and improving nutrition (15%, n=49). Rationale for these 

goals included personal well-being (39%, n=93), to recover well from surgery (20%, n=47), and 

the well-being of others such as family and friends (15%, n=36). Complete data for alignment 
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were available for 167 patients. Forty-nine percent of patient goals (n=81) partially aligned with 

their surgeon’s referral, 32% (n=55) fully aligned, and 19% (n=31) did not align (P<0.001). Of 

the goals that did not align with referrals, smoking cessation and weight loss were the most 

mismatched. When surgeon and patient goals completely aligned, 85% (n=47) of patients met 

the referral aim, compared to only 16% (n=5) when goals were misaligned (P<0.001). 

Conclusion. The top patient goals in a prehabilitation program were to improve physical health, 

feel prepared for surgery, and enhance nutrition, but only a third of these goals completely 

aligned with clinician referrals. Patients whose goals aligned with their surgeon's showed 

significantly higher prehabilitation success compared with patients whose goals did not align. 

Future research should explore ways to better align clinician goals with patient priorities. 

 

Keywords: ERAS, patient and public involvement, pre-rehab, patient engagement, shared 

decision-making, patient-centered care  
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Résumé 

Contexte. L'implication des patients dans les soins de santé peut leur permettre de jouer un rôle 

actif dans leur traitement, d'améliorer leur compréhension des décisions médicales et de favoriser 

une meilleure communication avec les prestataires de soins de santé, ce qui améliore en fin de 

compte l'adhésion au traitement, les résultats et la satisfaction. Afin de renforcer l'engagement 

des patients dans le cadre du programme péri-opératoire (PPO), nous avons élaboré (avec les 

patients) un document invitant les patients à décrire leurs objectifs préopératoires et leur 

importance. Nous avons exploré les questions de recherche suivantes: (1) Quels sont les objectifs 

des patients bénéficiant d'une préhabilitation? (2) Comment ces objectifs s'alignent-ils sur les 

raisons invoquées par le clinicien pour orienter le patient vers la préhabilitation?  

Méthodes utilisées. À l'aide d'un modèle exploratoire séquentiel à méthodes mixtes, tous les 

documents d'engagement de septembre 2021-2023 ont été évalués sans exclusion. Les réponses 

qualitatives ont été transcrites mot à mot et des données quantitatives sur l'alignement des 

objectifs des patients avec les références des cliniciens ont été collectées. Des données 

quantitatives sur la proportion des objectifs des patients qui étaient complètement, partiellement 

ou mal alignés sur les recommandations des chirurgiens ont été collectées simultanément. Les 

données qualitatives ont été analysées à l'aide d'une analyse de contenu sommative (NVivo). Les 

données quantitatives ont été analysées de manière descriptive. 

Résultats de l'étude. Au total, 191 documents destinés aux patients ont été examinés. Les 

indications chirurgicales étaient les maladies pulmonaires (38 %, n=72) et gastro-intestinales (26 

%, n=49), les hernies (19 %, n=37) et les interventions orthopédiques/rachidiennes (17 %, n=33). 

Les objectifs les plus fréquemment cités par les patients sont l'amélioration de la santé physique 

(27%, n=86), le simple fait de se sentir prêt pour l'opération (18%, n=56) et l'amélioration de la 



 5 

nutrition (15%, n=49). Ces objectifs sont justifiés par le bien-être personnel (39%, n=93), le bon 

rétablissement après l'opération (20%, n=47) et le bien-être des autres, comme la famille et les 

amis (15%, n=36). Quarante-neuf pour cent des objectifs des patients (n=81) correspondaient 

partiellement aux recommandations du chirurgien, 32 % (n=55) y correspondaient totalement et 

19 % (n=31) n'y correspondaient pas (P<0,001). Parmi les objectifs qui ne correspondaient pas 

aux recommandations, le sevrage tabagique et la perte de poids étaient les plus mal adaptés. 

Lorsque les objectifs du chirurgien et du patient étaient complètement alignés, 85% (n=47) des 

patients répondaient à l'objectif de l'orientation, contre seulement 16% (n=5) lorsque les objectifs 

n'étaient pas alignés (P<0.001). 

Conclusion. Les principaux objectifs des patients dans le cadre d'un programme de 

préhabilitation étaient d'améliorer leur santé physique, de se sentir prêts pour la chirurgie et 

d'améliorer leur nutrition, mais seulement un tiers de ces objectifs correspondaient parfaitement 

aux recommandations du clinicien. Les patients dont les objectifs correspondaient à ceux de leur 

chirurgien ont obtenu des résultats nettement supérieurs à ceux des patients dont les objectifs ne 

correspondaient pas à ceux de leur chirurgien. Les recherches futures devraient explorer les 

moyens de mieux aligner les objectifs des cliniciens sur les priorités des patients. 
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1. INTRODUCTION  

1.1. Background and rationale 

Patient and clinician goals do not always align (1). Anaesthetists and surgeons primarily 

emphasize use of clinician-reported outcomes (2). These “clinician goals” specifically target the 

condition (disease-oriented medical care) and short-term outcomes. For surgical patients, typical 

disease/clinician-oriented outcomes include length of stay in hospital, rates of readmission, and 

morbidity and mortality within a 30-day period (1, 3). However, use of patient-reported 

outcomes, such as resolution of symptoms and satisfaction with care, can capture aspects of 

recovery that are personally meaningful to patients (i.e., recipients of healthcare), particularly for 

patients with complex health conditions (1, 4).   

Ethically, it makes sense to focus care on patient objectives, as it respects the autonomy 

of patients, acknowledges their unique values and preferences, and promotes shared decision-

making (5, 6); however, few studies have examined whether this approach could enhance 

clinician-oriented outcomes, especially in the surgical setting (1). This gap in the literature 

presents an opportunity to explore how patient-centered practices, such as prehabilitation, might 

influence not only patient satisfaction and recovery but also the attainment of clinical outcomes. 

Prehabilitation, a proactive approach to preparing patients for surgery, aims to optimize 

physiological and psychological readiness, potentially leading to improved surgical outcomes 

and reduced recovery times (7, 8). The potential role of the patient in prehabilitation should be 

further explored to better understand how integrating patient objectives can enhance clinical 

outcomes, facilitate the development of more effective prehabilitation protocols, and encourage 

greater patient engagement throughout the surgical journey. This exploration could contribute to 
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a more holistic, patient-centered approach in surgical care, promoting both patient well-being 

and efficiency. 

 

1.2. Objectives and research questions 

A patient-centered, goal-oriented approach to perioperative care considers the individual's 

holistic needs and health objectives, including symptom alleviation, improvement in physical 

functioning and mobility, and restoration of normal social interactions and roles (1, 9, 10).  In 

particular, understanding patient goals can help bridge the gap between patient motivations and 

clinician expectations, which may enhance program adherence with clinician prescriptions and 

recommendations (e.g., medication, exercise, nutrition) and overall patient satisfaction (11-14). 

Contributing to this patient-centered literature, we explored with a mixed methods design, the 

following research questions:  

1. What are the perceived strengths, weaknesses, and objectives of patients involved in a 

prehabilitation program?  

2.  To what extent are these patient goals measured? 

3. To what extent are patient and surgeon goals aligned, and does this alignment impact the 

achievement of the goals set by surgeons? 

4. Finally, using qualitative methods only, how can an existing prehabilitation patient 

engagement handout be improved?  
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2. LITERATURE REVIEW  

2.1. The surgical stress response 

Each year, Canadian surgeons perform over 1 million inpatient surgical procedures, as 

estimated by the Canadian Institute for Health Information (15). Surgery invokes a physiological 

response to restore structure and function and re-establish homeostasis (8). The magnitude of this 

physiologic response is at least equivalent to sustained moderate intensity exercise (16, 17). For 

instance, undergoing major surgery can increase oxygen consumption up to 50% due to a larger 

required demand for global oxygen (18). The onset of the physiological responses to surgical 

stress is marked by the activation of the hypothalamic-pituitary-adrenal axis (19). 

Counterregulatory hormones and cytokines are released to promote healing, including catabolism 

of skeletal muscle, and synthesis of acute phase proteins (20, 21).  While the response is innate, 

if prolonged or exaggerated, body proteins can be significantly catabolized and can decrease 

one’s capacity to resume pre-surgery function (8). This is particularly worrisome for older adults 

who may be at increased risk of developing sarcopenia or frailty postoperatively since they are 

less likely to regain both the quantity and quality of muscle lost during the catabolic response to 

surgery (22, 23). Introducing care pathways such as Enhanced Recovery After Surgery (ERAS) 

and prehabilitation can help mitigate the surgical stress response. 

 

2.2. Enhanced recovery after surgery (ERAS) 

Enhanced Recovery After Surgery (ERAS) is a pathway of standardized care applied 

before, during, and after surgery that has been shown to improve patient outcomes and advance 

surgical care (24). This multimodal and multidisciplinary perioperative pathway includes 

structured, and evidence-based perioperative elements, such as minimally invasive surgical 
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techniques and avoiding fasting before surgery, that minimize the stress response and promote 

early attainment of homeostasis (8, 19, 25). A meta-analysis including 2,376 patients from 16 

randomized controlled trials demonstrated that the ERAS pathway reduced overall morbidity and 

shortened hospital stay by 2.28 days without increasing readmission rates (26). Patients with 

deficits in preoperative physiologic reserve are not adequately prepared with the current ERAS 

elements (27, 28). A patient’s physiological reserve contributes to their capacity to endure 

surgical stress, leading to improved stress tolerance, improved tissue healing and recovery, better 

muscle preservation, enhanced organ function, maintenance of functional capacity, and 

decreased risk of post-surgical complications (27, 28). 

 

2.3. Surgical prehabilitation 

Prehabilitation is aimed at enhancing individual functional capacity to help a patient 

better withstand a stressful event (29). Prehabilitation interventions often involve exercise, 

nutrition, psychosocial, and medical optimization delivered within 4-6 weeks leading up to 

surgery (8). An umbrella review of 55 systematic reviews found that multimodal prehabilitation 

(nutrition, exercise, and psychological strategies) improved functional recovery and reduced 

complications, non-home discharges, and length of stay in hospital with low to moderate 

certainty in adult patients undergoing elective surgery (30). Additionally, a pooled analysis of 76 

colorectal patients who underwent prehabilitation (exercise and nutrition) and 63 patients who 

underwent an identical intervention after surgery (rehabilitation) suggested that prehabilitation 

reduced post-surgical losses of fat-free mass post-surgery (31). Prehabilitation can also 

significantly reduce post-operative complications. In an international and multicenter 

randomized control trial involving 251 colorectal patients undergoing elective surgery, patients 
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underwent a 4-week in-hospital multimodal prehabilitation program that involved high-intensity 

exercise 3 times per week, nutrition intervention, psychological support, and smoking cessation 

(32). For the prehabilitation patients compared to those receiving standard care, results showed 

that severe complications (17.1% vs. 29.7%) and medical complications (15.4% vs. 27.3%) were 

significantly lower, respectively (32). These findings suggest that the multimodal proactive 

strategies applied by prehabilitation (rather than reactive rehabilitation) is a promising approach 

to better prepare patients to recover well from surgery. The ability of ERAS to reduce surgical 

complications combined with the ability of prehabilitation to reduce medical complications 

shows they are complementary and best used in conjunction.  

 

2.4. Modifiable risk factors 

Prehabilitation enhances functional capacity by targeting modifiable preoperative risk 

factors. A modifiable risk factor refers to a factor or condition that can be altered or influenced 

through interventions or changes in behaviour, lifestyle, or medical management (33). These risk 

factors are within an individual's control and can be modified with support or adjusted to reduce 

the likelihood of developing a certain disease or experiencing negative health outcomes. 

Examples of preoperative modifiable risk factors include malnutrition, functional capacity, 

anxiety, and substance misuse (e.g., smoking, alcohol, drugs) (34, 35). Identifying and treating 

risk factors can drastically improve patient outcomes. For example, a controlled before-and-after 

study involving 1591 colorectal cancer patients where the intervention group received 

prehabilitation consisting of screening for anemia, low functional capacity, and nutritional status 

for a minimum of 4 weeks prior to surgery, found a significant, 10.9% absolute risk reduction in 

experiencing a complicated postoperative course, compared to patients undergoing standard 
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preoperative care, primarily due to a decrease in severe complications (34). As such, pre-

operative evaluations and interventions, encompassing nutrition, physical, mental, and medical 

health assessments, can play a crucial role in optimizing patient outcomes and promoting well-

being in the perioperative period (8, 36).  

 

2.4.1. Nutrition health 

Malnutrition is a term without a universally accepted definition. It encompasses two 

broad categories: undernutrition and overnutrition (37). Major nutrition groups, including the 

American Society of Parenteral Enteral Nutrition and the European Society of Clinical Nutrition 

and Metabolism, define malnutrition as an imbalance of nutrients that affects body composition 

and functional capacity (e.g., physical and immune function) (38). Malnutrition affects over 1 

billion people worldwide, primarily due to factors such as disease, poverty, hunger, political 

instability, and natural disasters (39). Globally, malnutrition-related deaths account for about 

45% of deaths among children under five, with approximately 149 million children stunted and 

45 million wasted in 2020 (40). Between 20-50% of adult patients are undernourished prior to 

hospitalization (41). Early detection and treatment of malnutrition in these patients are crucial for 

improved outcomes and reduced healthcare costs (42). Yet, malnutrition screening is not a 

routine practice before surgery (43).  

Malnutrition has various causes, including inadequate dietary intake, malabsorption, 

increased nutrient losses, and increased nutrient requirements (37, 39). Malnourished patients 

have poorer clinical outcomes, including longer hospital stays, increased risk of complications, 

and higher mortality rates (31). A prospective cohort study of 5709 patients undergoing elective 

colorectal or gastric surgery estimated that 32% of early deaths in low- and middle-income 
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countries and 40% of early deaths in upper-middle-income countries were mediated by severe 

malnutrition (44). Malnourished patients also have poorer patient-oriented outcomes including 

physical and mental status. As an example, amongst colorectal patients awaiting elective surgery, 

a retrospective analysis by Gillis et al. showed that as malnutrition status worsened (measured 

with the Patient-Generated Subjective Global Assessment), a corresponding and progressive 

decline was observed in the performance of the 6-minute walk test (43). In contrast, correcting 

malnutrition prior to surgery is associated with improved outcomes. A prospective cohort study 

found that a 50% reduction in postoperative morbidity was experienced by abdominal surgery 

patients who received parenteral or enteral nutrition therapy for only 5 to 7 days prior to surgery 

(19, 45). Early identification of malnutrition and prompt interventions in the pre-op clinic setting 

can optimize patients' nutritional status, enhance surgical outcomes, and promote better recovery 

(42). 

 

2.4.2. Physical health 

A comprehensive physical health assessment in the pre-op clinic is essential for 

evaluating patients' physical fitness, identifying underlying medical conditions that may impact 

surgical outcomes, optimizing physical well-being before surgery, and enabling tailored 

interventions by determining overall functional capacity and potential complications (8, 25, 

31).Functional capacity represents an individual's proficiency in carrying out daily activities, 

recognizing the interconnectedness of physical, psychological, and nutritional states (8, 46). 

Patients with reduced preoperative functional capacity often have reduced postoperative activity 

and mobility due to pain, discomfort, or surgical restrictions, leading to muscle atrophy and 

decreased mobility. A study by Stabenau et al. examined the recovery trajectory based on 
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preoperative functional status in 250 participants over age 70 undergoing their first major 

abdominal surgery. The study found that patients with poor pre-surgery function recovered 

slowly, with approximately 50% of those over 70 showing inadequate functional recovery one-

year post-op (22). Therefore, it is important to measure and treat function as it is related to 

worsened outcomes. Preoperative frailty increases risk of disability and even death from 

relatively minor external stressors that, under a state of sufficient energy reserve and metabolic 

capacity, would be better tolerated. A longitudinal study by Buchman et al. followed up with 

frail clinical patients for up to 8 years and found that in terms of annual change in frailty, each 1-

unit increase was associated with almost a five-fold risk of mortality (47).  

To prevent surgery-induced frailty, and even (in some cases) regain physical capabilities 

and independence, targeted, multimodal prehabilitation can be implemented. A comparative 

study by Minnella et al. found that amongst 106 participants who underwent a multimodal 

prehabilitation program prior to colorectal surgery, individuals with lower baseline fitness 

experienced greater enhancements in functional walking capacity compared to those with higher 

fitness levels (+46.5 [SD 53.8] m vs +22.6 [SD 41.8] m, P = .012) and were more recovered at 4 

weeks post-op (74% vs. 50%, P = 0.029) (48). This suggests that patients with lower initial 

walking capacity are more likely to achieve significant improvements in physical function 

through prehabilitation both before and after undergoing colorectal cancer surgery. Enhancing 

the patient's condition prior to surgery can mitigate these unfavorable outcomes. 

 

2.4.3. Mental health 

Surgical procedures can cause stress and anxiety, especially in patients with pre-existing mental 

health conditions. Consistently, pre-operative anxiety, depression, and low self-efficacy are 
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linked to poorer physiological surgical outcomes and reduced postoperative quality of life (49). 

Mavros et al. conducted a systematic review of 16 studies involving 1473 surgical patients, 

summarizing the influence of psychological factors and physiological outcomes on surgical 

outcomes, such as wound healing and postoperative complications within the first month after 

surgery (50). Despite significant heterogeneity, most studies identified a statistically significant 

association between a psychological variable and the measured outcomes, with some factors 

showing a protective effect and others associated with negative outcomes. An example of 

negative outcomes was shown by Hara et al. who conducted a cross-sectional study on 556 

spinal cord injury patients and reported a negative correlation between locomotor independence 

(ability to move and navigate one’s environment independently) and symptoms of depression 

and anxiety, regardless of the cause or duration of the injury (51). Factors associated with 

favorable outcomes included self-efficacy, low pain expectation, external locus of control, 

optimism, religiousness, anger control, while those associated with unfavorable outcomes 

included anxiety, depression, intramarital hostility, anger, and psychological distress (50). 

Similarly, an evidence-based literature review of surgical outcome studies by Rosenberger et al. 

examined the impact of mood, attitudinal factors, personality, and coping mechanisms on various 

aspects of surgical recovery, including complications, pain, functional recovery, hospital stay, 

and patient ratings of physical recovery (52). Their analysis of 29 surgical outcomes studies 

across different surgical specialties revealed significant heterogeneity between studies but also 

consistent factors, such as anxiety predicting short-term operative outcomes and length of stay, 

while depression was particularly linked to long-term pain. Attitudinal factors, including self-

efficacy, positive outlook, and patient-perceived control, were associated with earlier functional 

recovery (52). Elevated distress (e.g., anxiety and depression) prior to surgery is associated with 
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a delayed and more challenging postoperative recovery. Assessing and addressing mental health 

issues allows healthcare providers to address psychological factors that affect the patient's 

surgical experience, (36) improving patient satisfaction, facilitating better recovery, and 

enhancing overall postoperative outcomes (8).  

 

2.4.4. Medical health 

The assessment of medical health in the pre-op clinic is crucial for a comprehensive 

understanding of patients' medical history, current medications, and potential interactions with 

anesthesia and surgical interventions (36). The prehabilitation clinic carries out various health 

assessments such as substance misuse, anemia, and medical optimization (e.g., de-prescribing 

medications for older adults or adjusting antihyperglycemic agents) which helps in identifying 

any underlying medical conditions, assessing their stability, and determining the appropriate 

perioperative management strategies. For example, a meta-analysis involving randomized 

controlled trials that recruited 2010 preoperative smokers demonstrated the effectiveness of 

smoking cessation interventions for 4-8 weeks before surgery in reducing postoperative 

complications (RR 0.42; 95% CI 0.27 to 0.65, 2 trials, 210 participants) promoting long-term 

abstinence from smoking (53). Additionally, preoperative iron deficiency anemia in patients with 

colorectal cancer is associated with increased morbidity and mortality, as well as overall fatigue, 

impaired physical performance, and it represents the most common cause of anemia in these 

patients (35, 54). Properly assessing a patient’s medical health also provides an opportunity for 

healthcare providers to address any concerns or questions that patients may have, thereby 

promoting patient engagement and satisfaction. 
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2.5. Patient adherence and behaviour change techniques (BCTs) 

To mitigate complications associated with preoperative malnutrition and other related 

health issues, patients must adopt behaviour change interventions. Behaviour change techniques 

(BCTs) are defined as "observable, replicable, and irreducible components of an intervention 

designed to alter or redirect causal processes that regulate behaviour" (55). A scoping review by 

Grimmett et al. found 13 recent and ongoing prehabilitation studies in cancer care and nine 

clinical prehabilitation services that mention a role of behavioural science (55), none of which 

explicitly described intervention components using the BCT taxonomy. The most frequently 

utilized technique to encourage behaviour change in the prehabilitation setting was the use of 

“education/information”, with few studies including strategies like “self-monitoring”, “goal 

setting” and “motivational interviewing” to enhance compliance (55). The predominant focus on 

education/information suggests a need for better reporting and/or inclusion of diverse BCTs to 

determine optimal intervention effectiveness (56, 57).  

The BCT taxonomy developed by Michie et al. is the most widely used taxonomy and 

provides a standardized approach to describing and reporting these interventions, termed the 

Behaviour Change Taxonomy version 1 (BCTv1) (58), as well as the Behaviour Change Wheel 

(59, 60). These behavioural science strategies have benefits to offer prehabilitation. For instance, 

the COM-B model suggests that an individual's behaviour is shaped by the interplay of three 

factors: their capability to perform the behaviour, the opportunity to engage in it, and the 

motivation driving the behaviour at that moment (59, 60). A single-center randomized control 

trial involving 116 prehabilitation patients found the most frequently reported patient barriers to 

be medical issues (59%) and motivation (31%) (61). A systematic review and meta-analysis of 

67 trials found that prehabilitation interventions that implemented behavioural strategies of self- 
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and clinician-monitoring targeted at smoking behaviour, alcohol consumption, physical activity, 

and dietary intake reduced length of stay by 1.5 days (n=9 trials, 95% CI -2.6 to -0.4, p=0.01), 

improved pre-surgery six-minute walk test (6MWT) results by 31.8 meters (n=19 trials, 95% CI 

21.2 to 42.4m, P<0.001), sustained this improvement post-surgery (mean difference=34.4m, n=9 

trials, P=0.002), and increased smoking cessation rates before surgery (RR 2.9, 95% CI 1.7 to 

4.8) as well as at 12 months post-surgery (RR 1.74, 95% CI 1.20 to 2.55) (62). In another 

example, a systematic review of 25 trials showed that hospital-initiated smoking cessation 

programs, which included self- and clinician-monitoring of behaviour outcomes with at least one 

month of post-discharge support, increased smoking cessation rates for six to twelve months 

after discharge (risk ratio 1.37, 95% CI 1.27 to 1.48) (63), compared to patients who did not 

receive follow-up monitoring.  

 

2.5.1. Importance of establishing goals for behaviour change 

Clearly defined goals provide patients with a tangible roadmap, making it easier for them 

to track progress and stay committed to behaviour changes. A systematic review examining 18 

studies on community-based interventions targeting overweight and obese adults, found that 

specific, time-bound goals with participant involvement and regular feedback (as per S.T.A.R.T. 

criteria: Specificity, Timing, Acquisition, Rewards and feedback, and Tools) are common 

components that can be used to support health behaviour change (64). When patients actively 

participate in goal setting, it empowers them to take ownership of their health, which is a critical 

factor in sustaining long-term behaviour change. A randomized controlled trial involving 952 

patients aged 40 or older with chronic conditions (heart disease, lung disease, stroke, or arthritis) 

found that a self-management program providing clear daily tasks and accountability, 
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significantly improved health behaviours and health status, with the treatment group having 

fewer hospitalizations (P < 0.05) and spending, on average, 0.8 fewer nights in the hospital (P = 

0.01) compared to controls (65). With clear goals and guidance, patients can implement lasting 

behaviour changes as they are empowered with a structured approach and the confidence to 

follow through. 

Finally, studies that integrate patient-centered objectives as primary endpoints tend to 

produce better outcomes for both patients and clinicians. A cross-sectional survey of 5,222 

inpatients found that patient-centered care (e.g., instruction on behaviour change strategies, self-

monitoring practices) significantly improved self-reported physical (OR = 4.154, p < 0.001) and 

mental health (OR = 5.642, p < 0.001), self-reported necessity of hospitalization (OR = 6.160, p 

< 0.001), and reduced physician-induced demand behaviours such as unnecessary prescriptions 

and readmissions (ORs ranging from 0.320 to 0.415, p < 0.001) (66). This collaborative 

approach also fosters a sense of accountability, as patients take ownership of their health and are 

more likely to adhere to changes when they have played a role in shaping their goals (11).  

 

2.5.2. Patient engagement and activation 

Patient engagement is a key term in patient-oriented research (POR) where the patients 

(i.e., those experiencing or who have experienced an issue in health) understand the health 

information provided, are actively involved in decision-making for their care, give feedback on 

services provided, and even help conduct research in partnership with healthcare professionals 

(67-69). POR occurs on a continuum, meaning the partnership includes patients as assets to 

every stage of the research process but respects the level of engagement desired by the patient 
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(69). This concept can be key to improving patient outcomes and healthcare practices from more 

minor health problems all the way to chronic illness (70).  

Involving patient activation in the care model sees that patients are empowered and 

engaged partners in their health management (71). Activation is considered part of successful 

quality improvements in care, that can lead to better health outcomes and reduced healthcare 

costs (72). In a cross-sectional study conducted at Fairview Health Services in Minnesota, data 

from electronic health records were used to analyze a total of 25,047 primary care adults and 

examine the relationship between patient activation and patient outcomes (73). Researchers 

utilized the validated Patient Activation Measure (PAM) to investigate 13 patient outcomes in 

the areas of prevention, unhealthy behaviours, clinical indicators, and costly utilization, 

discovering that with each additional 10 points in patient activation, the estimated probability of 

experiencing an emergency department visit, being obese, or smoking decreased by one 

percentage point (73, 74). Furthermore, patient activation encourages adherence to prescribed 

therapies. A prospective longitudinal study on patients undergoing spine surgery using the PAM 

tool found that higher activation scores were positively associated with increased participation 

(r = 0.53; P < 0.001) and engagement (r = 0.75; P < 0.001) in physical therapy (13). Individuals 

with lower levels of activation were also more inclined to report lower self-efficacy for physical 

therapy, diminished hope, and an external locus of control, compared to those with higher 

activation.  

 

2.6. Current strategies to engage patients at POP 

There is a scarcity of literature on the patient perspectives of prehabilitation. A qualitative 

study of 20 colorectal patients under ERAS care suggested that these patients would prefer to 
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actively participate in the preoperative period rather than passively wait for surgery (75). 

Additionally, a qualitative study in older frail patients participating in an RCT of exercise 

prehabilitation identified several barriers to participation including pre-existing medical 

conditions and the weather (12).  

To engage patients at the PeriOpereative Program (POP) at the MGH, a goal-oriented 

patient engagement handout was co-developed with a patient partner to support a positive culture 

of healing and achieve wellness. This concept requires consideration of both internal and 

external factors, recognizing the non-linear nature of healing (76). Internally, patients need a 

sense of hope (belief that recovery is possible) (77), healing (regaining control and defining 

oneself apart from illness) (78), connection (social process of recovery where one feels they have 

a purpose) (79, 80), and empowerment (corrective for feelings of lack of control, helplessness, 

and dependency) to promote optimal recovery (81, 82); while, externally, we must foster an 

environment that upholds human rights (power and resources are equally distributed) (83), 

cultivates a positive culture of healing (empowering and engaging professionals and patients) 

(83, 84), and offers recovery-oriented services (necessary and collaborative treatments provided 

as well as inclusive language, dignity, respect by professionals and patients) (76, 85, 86). This 

approach is supported by an environment that enables patients to utilize their resources 

effectively (76). Using the patient engagement tool, POP aims to support a positive culture of 

healing by providing patients the opportunity to establish clear goals and receive instructions that 

empower them to take an active role in their recovery journey.  

The tool highlights the four cornerstones of POP: nutrition, physical fitness, mental 

health, and medical health. Patients are invited to explain their strengths and weaknesses 

regarding these four components and then use this information to develop a goal to prepare for 
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surgery along with why this preparation is important to them. The purpose of this handout is to 

gain perspective on patient goals and level of self-awareness of their perceived strengths and 

weaknesses to promote program adherence. Establishing goals with patients is an important part 

of the shared decision-making process. The patient engagement handout has not been evaluated 

to determine whether multimodal prehabilitation successfully engages patients and meets the 

needs and priorities of patients.  

 

2.7. Knowledge gaps 

Although studies have explored individualized priorities for both patients and clinicians 

(1, 87, 88), there has been limited investigation into how goal setting can influence 

prehabilitation outcomes. Addressing this gap is crucial for developing more effective, patient-

centered care strategies. 

 

2.7.1. Mixed methods design  

 To address the gap between patient and clinician goals in preoperative care, this study 

employed a mixed-methods design, integrating both quantitative and qualitative research 

approaches (89-92). This comprehensive methodology allows for a detailed exploration of 

patient-centered objectives and their alignment with clinical outcomes, providing a holistic 

understanding of the research problem. Qualitative methods, including direct patient quotes, 

provide in-depth insights into patient experiences and perspectives. This method can help 

uncover the nuanced, personally meaningful aspects of prehabilitation from the patient’s 

viewpoint (92). Quantitative methods can complement this by providing numerical data on 

patient outcomes and treatment effectiveness enabling the identification of trends, confirmation 
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of outcomes, and generalization of findings related to patient progress and treatment impact (89). 

By combining these approaches, mixed method studies support the triangulation of data, merging 

the "what" and "how much" from quantitative analysis with the "why" and "how" explored 

through qualitative inquiry (93). This mixed-methods approach is particularly suited to uncover 

the alignment between patient goals and clinical objectives (89), providing a nuanced 

understanding of patient engagement and the effectiveness of prehabilitation services, ultimately 

contributing to improved patient-centered care in preoperative settings (93).  
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Abstract 

Background. Engaging patients in healthcare can empower them to take an active role in their 

treatment, improve their understanding of medical decisions, and foster better communication 

with healthcare providers, ultimately improving treatment adherence, outcomes, and satisfaction. 

To enhance patient engagement at the PeriOperative Program (POP), we co-developed (with 

patients) a handout that invited patients to outline their preoperative goals and its significance. 

We explored the following research questions: (1) What are the goals of patients receiving 

prehabilitation? (2) How well do these goals align with the surgeons’ reasons for referring them 

to prehabilitation? (3) To what extent does goal alignment influence attainment of surgeons’ 

referral aim. 

Methods. Using a mixed methods sequential exploratory design, all engagement handouts from 

September 2021-2023 were evaluated without exclusion. Qualitative responses were transcribed 

verbatim, and quantitative data on the alignment of patient goals with referrals were collected. 

Quantitative data on the proportion of patient goals that were completely, partially, or misaligned 

with surgeon referral as well as whether patients met their referral aim were collected 

concurrently. Qualitative data were analyzed with summative content analysis (NVivo). 

Quantitative data were analyzed descriptively. 

Results. A total of 191 patient handouts were reviewed. Surgical indications were lung (38%, 

n=72) and gastrointestinal diseases (26%, n=49), hernia (19%, n=37), and orthopedic/spinal 

procedures (17%, n=33). The most frequently reported patient goals included improving physical 

health (27%, n=86), simply feeling prepared for surgery (18%, n=56), and improving nutrition 

(15%, n=49). Rationale for these goals included personal well-being (39%, n=93), to recover 

well from surgery (20%, n=47), and the well-being of others such as family and friends (15%, 
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n=36). Forty-nine percent of patient goals (n=81) partially aligned with their surgeon’s referral, 

32% (n=55) fully aligned, and 19% (n=31) did not align (P<0.001). Of the goals that did not 

align with referrals, smoking cessation and weight loss were the most mismatched. When 

surgeon and patient goals completely aligned, 85% (n=47) of patients met the referral aim, 

compared to only 16% (n=5) when goals were misaligned (P<0.001). 

Conclusion. The top patient goals in a prehabilitation program were to improve physical health, 

feel prepared for surgery, and enhance nutrition, but only a third of these goals completely 

aligned with surgeon referrals. Patients whose goals aligned with their surgeon's showed 

significantly higher prehabilitation success compared with patients whose goals did not align. 

Future research should explore ways to better align clinician goals with patient priorities. 

Keywords: ERAS, patient and public involvement, pre-rehab, patient engagement, shared 

decision-making, patient-centered care  
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1. Introduction 

 Every year, over one million major surgical procedures are performed in Canada and 

approximately one-third of these patients experience serious complications (1). Prehabilitation is 

a proactive approach to mitigate postoperative complications and enhance recovery through 

preoperative optimization of surgical risk factors (2-4). An umbrella review of 55 systematic 

reviews found that prehabilitated patients with cancer saw improvements in functional recovery 

(moderate certainty evidence), fewer complications after surgery (low to very low certainty 

evidence), and shorter length of hospital stays (LOS) (low to very low certainty evidence) (4). 

However, effectiveness of prehabilitation largely depends on patients' ability to adhere to the 

intervention (5); that is, adopt significant lifestyle and behaviour changes during an emotionally 

distressing period (6). Behaviour change necessitates not only a physical but also a psychological 

readiness to engage with the multifaceted components of prehabilitation programs—such as 

exercise and nutrition interventions (7, 8). Yet, to date, most prehabilitation interventions have 

not been grounded in behaviour change models, which are crucial for fostering sustained patient 

engagement and adherence (6, 9).  

 Behavior change techniques (BCTs) are defined as "observable, replicable, and 

irreducible components of an intervention designed to alter or redirect causal processes that 

regulate behavior" (6, 10) A scoping review of 22 ongoing prehabilitation studies and clinical 

services  by Grimmett et al., (6), found that none explicitly employed the BCT taxonomy for the 

intervention components; the most frequently reported technique to encourage behavior change 

was found to be the use of “education/information”, with only a few studies including strategies 

like “self-monitoring”, “goal setting” and “motivational interviewing” to enhance adherence (6). 

Education or information sharing is only one small and relatively passive component of 
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behaviour change/patient engagement that may not optimally promote adherence (10-12). In 

contrast, active strategies like goal setting, supported by models or frameworks such as the 

Capability, Opportunity, and Motivation for Behaviour Change (COM-B) (7), are more effective 

in promoting behavior change partly because patients share in decision-making, leading to more 

relevant and personalized care (13, 14). In fact, goal setting has been used effectively in other 

settings to reduce surgical complications. For instance, a systematic review of 140 RCTs on the 

effectiveness of clinician feedback to patients found that feedback was most effective when it 

included both specific goals and a detailed action plan (15). 

 Without a clear goal, motivation to achieve it diminishes, and reciprocally, lacking 

motivation undermines the pursuit of a clear goal (16). In a single center randomized controlled 

trial involving 116 prehabilitated patients receiving major gastrointestinal surgery, the most 

frequently reported patient barriers to program adherence were medical issues (59%) and 

motivation (31%) (17). By understanding patient goals, we may begin to bridge patient 

motivations with clinician expectations, increasing program adherence and overall patient 

satisfaction (13, 17-19). As such, we employed a mixed methods design to address the following 

research questions: First, what are the perceived strengths, weaknesses, and goals of patients 

engaged in a prehabilitation program?  Second, to what extent did patients have their goals 

measured? Finally, we evaluated the alignment between patient and surgeon goals, with 

consideration of patient activation and health literacy, to determine whether alignment influenced 

attainment of surgeons’ referral aim. 
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2. Methods 

2.1. Design and setting 

 We used Creswell’s sequential exploratory design (20, 21) to conduct a mixed-methods 

study, in which qualitative data were subsequently explored quantitatively with a historical 

dataset of patients who had undergone prehabilitation at the Peri-Operative Program (POP), 

McGill University Health Centre, Canada from September 2021-2023. Integration of mixed data 

occurred at the methods level as one database (qualitative) informed the data collection approach 

of the other (quantitative). Institutional ethics approval had been obtained previously (REB#: 

2022-8038).   

 The POP clinic is led by Department of Anesthesia and employs a dietitian, nurse, and 

physiotherapist with the aim of enhancing preoperative functional capacity to help patients better 

withstand surgical stress and recover well (22). The prehabilitation intervention is individualized, 

based on risk assessment and often involves exercise, nutrition, psychosocial support, and 

medical optimization prior to surgery (Table 1) (23). Patients receive access to this intervention 

through a referral from their surgeon.   

 

Table 1. Characteristics of the Peri-Operative Program (POP) prehabilitation clinic of the 

McGill University Health Centre (MUHC), Montreal, Canada. 

MUHC A healthcare center comprising three tertiary and quaternary care hospitals 

serves the population of Montreal, Quebec, Canada.  
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Offers Enhanced Recovery After Surgery (ERAS) care, preoperative clinic 

appointment (e.g., medical clearance for surgery, substance misuse guidance 

etc.), and access to a prehabilitation clinic on-site.  

As a component of the ERAS pathway, patients attend a preoperative clinic 

appointment before surgery for medical clearance and instruction on the ERAS 

components.  

Prehabilitation 

program (POP)  

Located within the Montreal General Hospital (MGH)  

Funded philanthropically  

A clinical team consisting of a full-time physiotherapist, a part-time dietitian, a 

full-time nurse, and a full-time administrative agent.  

Attends to roughly 200 surgical patients yearly across different specialties.  

Referral to POP Referral to the prehabilitation clinic is contingent upon any member of the 

treating team making the referral. However, referral is almost always from the 

surgeon.  

 

2.2. Data collection: qualitative 

 To answer our first research question: what are the perceived strengths, weaknesses, and 

goals of patients engaged in a prehabilitation program, we evaluated the free text responses from 

our Patient Engagement Tool (Supplementary Figure 1). This tool was developed in partnership 
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with an experienced patient-partner to promote patient engagement, goal setting and behaviour 

change throughout the prehabilitation course. Patients completed the tool at baseline, in 

partnership with the nurse, by recording their perceived strengths and weaknesses in four 

categories: nutrition, physical, mental and medical health, followed by two central questions that 

ask, “what is your goal for surgery?” and “how will you prepare for surgery”. All available 

engagement tools were transcribed verbatim (KB), and responses charted in Excel.  

 

2.3. Data analysis: qualitative 

 Data were analyzed by KB using summative content analysis, which offers a structured 

approach for systematically analyzing extensive textual data from medical records (24, 25), as 

defined by both Kleinheksel (24) and Hsieh (25), including 1) data immersion to identify units of 

meaning, 2) organizing units into established codes and subcodes, 3) counting and grouping 

codes into categories, 4) using diagrams, such as concept mapping, to further sort data into 

overarching categories and sub-categories and 5) defining and interpreting the categories. First, 

immersion with the data involved uploading the qualitative data into NVivo as well as reading 

and re-reading text to understand patient responses. Second, data were coded inductively (codes 

generated from the data itself) because there were no frameworks or previously conducted 

studies that could be used to pre-define codes. Data were coded iteratively so each time a new 

code was identified, the previous text was re-coded.  Third, codes were counted and grouped 

which involved calculating the frequency of each code, using the total number of patients 

responses as the denominator (i.e., more than one response could be possible per patient), to 

identify emergent patterns and systematically group similar codes into categories. Fourth, before 

proceeding to interpretation, concept mapping was employed to refine the analysis by identifying 
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similarities among categories to further condense them into broad categories and sub-categories. 

Finally, data were then interpreted within the context of the quantitative data to draw conclusions 

about clinical practice implications.  

 To enhance credibility and dependability, several strategies were employed based on the 

Cochrane Critical Appraisal of Qualitative Research (26). Memoing was done through 

notetaking on potential categories, labels, interpretation of data, and reflexivity, which provided 

a detailed audit trail of our analytical process. Peer review was conducted by having a second 

researcher (CG) review the coding scheme and interpretations, ensuring the analysis was 

subjected to external scrutiny, to enhance the trustworthiness and consistency of the findings.  

 

2.4. Data collection: quantitative 

 Quantitative data were collected to answer our second research question: to what extent 

did patients have their goals measured? The patient goals (qualitative findings) were used to 

develop the quantitative data chart. The POP prehabilitation clinic’s historical database was 

reviewed to determine whether the outcome data collected by the clinic aligned with the 

qualitative patient goals. 

 At baseline, POP collected data on reasons for surgeon referral, patient demographics as 

well as exercise, psychological, and nutritional statuses. Intervention outcomes were collected 

pre-surgery and post-surgery (see Supplementary Table 1). Patients also completed many 

questionnaires regarding their health and wellness. The Patient Activation Measure (PAM) (27) 

is a tool used to assess an individual's knowledge, skills, and confidence in managing their own 

health and healthcare, consisting of 13 items that gauge a patient's readiness and ability to take 

proactive steps in their health journey according to four activation levels. Scoring for the PAM 
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ranges from 0 to 100, with higher scores indicating greater patient activation. Scores are divided 

into four levels of activation: Level 1 (≤47) reflects patients who may not yet recognize the 

importance of their role in managing their health; Level 2 (47.1–55.1) represents patients who 

are building confidence and knowledge but struggle to take action; Level 3 (55.2–67) indicates 

patients who are beginning to take action and set goals; Level 4 (≥67.1) signifies patients who 

are proactive, maintain behaviors over time, and can cope with health challenges (28). The 

BRIEF Health Literacy Screening Tool (BRIEF) (110) is a concise questionnaire designed to 

assess an individual's health literacy, including the ability to comprehend and use health-related 

information. The questionnaire is composed of four questions that evaluate how confident 

patients are in filling out medical forms, understanding written health information, and their need 

for assistance with these tasks. Scoring for the BRIEF ranges from 4 to 20, indicating health 

literacy as inadequate (4 to 12), marginal (13 to 16), and adequate (17 to 20) (29). 

 To answer our third research question, to what extent patient and surgeon goals were 

aligned, the 13 reasons for referral on the prehabilitation referral form (Supplementary Table 2) 

were charted into Excel and compared to patient goals. The definition of alignment was adapted 

from Boyd et al, as coordination of decisions and care between patients, caregivers, and other 

clinicians, aligning with the patient's health priorities and anticipated health trajectory (30).  

 Finally, to determine whether goal alignment influenced patient outcomes, a priori 

achievement criteria were assigned to each patient based on whether they achieved their 

surgeons’ referral aim or not (Supplementary Table 2). For instance, for a patient referred to The 

Clinic for “optimization for major surgery” and achieved a meaningful improvement in 

preoperative functional capacity, this was considered as achieving their surgeons’ aim (31).  Two 

independent reviewers (CG and KB) systematically compared patient-stated goals and their 
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rationale for those goals with the reason for referral provided by the surgeon. The language and 

intent (i.e. goal and rationale) of both patient and surgeon goals were assessed to determine 

whether they were fully aligned (exact match), partially aligned (some overlap), or did not align 

(no overlap). Patients indicating non-specific willingness to comply with surgeon instructions 

(e.g. “Whatever they tell me to do”) were labeled as “partially aligned”. Patients without any 

follow-up data (including prehabilitation or surgical admission/outcome data), were not cleared 

for surgery, did not attend appointments, or deceased before surgery, were labeled as not having 

achieved their referral aim. We hypothesized that more patients would attain the referral aim of 

their surgeon when their goals were aligned.  

 

2.5. Data analysis: quantitative 

 Quantitative data were analyzed using descriptive statistics including proportions (n, %) 

and agreement statistics (kappa interrater agreement). Given health literacy or activation can 

empower patients with the knowledge and confidence necessary to effectively manage their 

health, thereby increasing the likelihood of achieving their health goals (29, 32, 33), when 

exploring the association between surgeon referral and attainment of goals, these components 

were also examined separately. Chi-square analyses were conducted to determine the association 

between meeting surgeons’ referral aim with PAM and BRIEF score categories. Finally, 

multivariate logistic regression was used to determine predictors of successfully attaining 

surgeons’ referral aim with the following covariates: goal alignment (no alignment, partial, and 

full alignment), BRIEF continuous score, PAM continuous score, age, sex, and Charleson 

Comorbidity Index (34). 
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3. Results 

 A total of 337 patient charts were eligible for review. Of those, 146 (43%) engagement 

handouts were missing, resulting in 191 (57%) for inclusion. Of these, 90 (47%) were partially 

completed, and 101 (53%) were fully completed. The demographic data and clinic assessments 

are shown in Table 2. Included were 114 (60%) females, with a median age of 65 (interquartile 

range: 57-73) years and the most frequent indications for surgery were lung (n=72, 38%) and 

gastrointestinal (n=49, 26%) diseases.  

 

Table 2. Patient characteristics and baseline evaluation of nutritional, physical, and emotional 

status prior to surgery for 191 prehabilitated patients. 

Patient characteristics  Description Patients (n=191) 

Sex, n (%) Sex according to medical 

chart  

Female: 114 (60) 

Male: 77 (40) 

Age, years, median [IQR] Age according to birth year 

 

65  

[57-73]  

Indication for surgery, n (%) Reason for surgery (disease) 

according to medical record 

Lung: 72 (38) 

Gastrointestinal:49 (26) 

Hernia: 37 (19) 

Orthopedic/spine: 33 (17) 

Charlson Comorbidity 

Index (34) score>=3, n (%) 

Quantifies the severity of a 

patient's medical condition 

to predict mortality risk. A 

score of three or higher 

131 (69)  
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indicates moderate to severe 

comorbid conditions. 

The Rockwood Clinical 

Frailty Scale (CFS) (35), n 

(%) 

Subjective assessment of 

frailty status (completed by 

clinic nurse) based on 

overall health and 

functioning. A score of 1 to 

9 indicates the level of 

frailty ranging from very fit 

(1) to terminally ill (9) 

Vulnerable (CFS 4): 11 (6%) 

Frail (CFS 5-9): 4 (2%) 

 

 

6-Minute walk test 

(6MWT), mean (standard 

deviation) (36, 37) 

Measures the distance a 

person can walk in six 

minutes to assess their 

endurance. 

424 (127) meters 

Hospital Anxiety and 

Depression Scale (HADS) 

(38) anxiety score, median 

[IQR] 

A 14-item self-reported 

scale that evaluates levels of 

anxiety and depression in 

individuals based on a 

standardized questionnaire 

resulting in a score range 

between 0-21. 

6 [4-10] 

Most materially deprived 

patients, n (%) (39) 

Quintiles of 4-5 represent a 

population lacking access to 

57 (30) 
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 essential material resources 

or necessities based on their 

postal code. 

Positive Canadian Nutrition 

Screening Tool (CNST) 

(40) screening, n (%) 

Identifies individuals who 

are at risk of malnutrition.  

31(16) 

See supplementary Table 1 for detailed list of measurements used at the Peri-Operative Program 

(POP) prehabilitation clinic. 

 

3.1. Strengths and weaknesses 

 A total of 394 nutrition goals were mentioned by participants, with 51% (n=199) charted 

as strengths and 49% (n=195) charted as weaknesses (Figure 1). How patients eat, such as 

consistently, consciously, controlling portions, cooking at home, represented 59% (n=117) of 

reported nutrition strengths, while what patients eat, including increasing healthy foods, avoiding 

unhealthy foods, represented 37% (n=74) of reported nutrition strengths. What patients eat (e.g. 

“quit all the fat food”) also represented 50% (n=97) of reported nutrition weaknesses and how 

patients eat (e.g. “not use premade sauces - ex: gravy”) represented 43% (n=84) of reported 

nutrition weaknesses.
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Figure 1. Categories and sub-categories of nutritional strengths and weaknesses of patients starting a prehabilitation program. 
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 A total of 373 physical health goals were recorded, with 45% (n=169) charted as 

strengths and 55% (n=204) charted as weaknesses (Figure 2). Engaging in physical activities 

(e.g. “I work with my body”) represented 65% (n=110) of recorded physical strengths, followed 

by forms of exercise (following a program, exercising at home, going to the gym). Insufficient 

exercise (i.e., the need for more frequent, structured exercise) represented 49% (n=100) of 

reported weaknesses, while being more active (general increase for more daily movement) 

represented 42% (n=80) of reported physical weaknesses. Lack of motivation to overcome 

barriers (physical and mental stressors) represented 8% (n=16) of reported physical weaknesses 

(e.g. “scared of falling outside --> anxious ++”).  
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Figure 2. Categories and sub-categories of physical strengths and weaknesses of patients starting a prehabilitation program.   
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 A total of 354 mental health goals were recorded, with 56% (n=199) charted as strengths 

and 44% (n=155) charted as weaknesses (Figure 3). Self-care, including hobbies, speaking to 

someone, being self-aware, represented 67% (n=134) of reported mental strengths. Satisfaction 

with one’s mental state, such as positivity, acceptance, and having a purpose, represented 28% 

(n=56) of reported mental strengths (e.g., “I accept things I cannot change”). Not prioritizing 

one’s mental health (i.e., need to decrease stress, increase hobbies, have more positive thoughts, 

correct bad habits) was the most frequently charted weakness at 53% (n=82). 
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Figure 3. Categories and sub-categories of mental health strengths and weaknesses of patients starting a prehabilitation program. 
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 A total of 321 goals were stated for medical health, with 70% (n=225) charted as 

strengths and 30% (n=96) charted as weaknesses (Figure 4). The most frequently charted 

medical strength was not using substances (alcohol, smoking, drugs) which was represented by 

29% (n=65) of strengths. Practicing good medical habits, such as taking medication and 

attending appointments, as well as taking responsibility for one’s health (e.g. “advocate for my 

healthcare and use resources at my disposal”) represented 12% (n=28) of charted strengths. 

Being active and health-conscious were represented by 9% (n=21) and 8% (n=18) of strengths, 

respectively. The need to make lifestyle changes was the most frequently recorded in the 

weakness category, represented by 86% (n=83) of reported weaknesses. 
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Figure 4. Categories and sub-categories of medical strengths and weaknesses of patients starting a prehabilitation program. 
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3.2. What is my goal for surgery? 

 Of the 191 handouts, 178 respondents completed the goal section. A total of 318 different 

goals were grouped into eight categories and 27 sub-categories (Table 4 and Table 5, 

respectively), with the top three described below. Overall, physical health goals were represented 

most (27%, n=86) and highlighted exercising more (n=37), being more active (n=16), working 

on one’s self-image (n=15), and building strength and muscle (n=9). General preparedness for 

surgery was the second most recorded goal (18%, n=56), which described feeling ready for 

surgery by following the prehabilitation program (n=27), feeling informed before surgery (n=9), 

resting more (n=9), and having one’s life in order before surgery (n=6). Improving nutrition was 

the third most reported goal (15%, n=49), and included improving nutritional status (n=26) and 

following a specific eating plan or diet (n=23). The alignment of patient goals with current clinic 

measurements is shown in Table 5. Forty-four percent of patient goals were measured at POP 

(n=12/27 sub-categories). Four out of five patient goals related to physical health were measured, 

with self-image being the only goal not measured. In being prepared for surgery, 3 of the 6 goals 

were measured. None of the specific patient goals related to nutrition or mental health were 

measured.   
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Table 4. Patient goals for surgery grouped into categories with prevalence of responses and 

exemplary quotes.  

Patient goal  Prevalence of 

goal, n (%) 

Exemplary quotes 

To improve my physical 

health 

86 (27) “I will do more exercises to be in better physical 

condition”. 

To be prepared for surgery 56 (18) “I would like to train, inform myself, and prepare 

myself psycho/emotionally” 

Improve my nutrition 49 (15) “Eat cleaner/healthier” 

Work on my mental health 42 (13) “Fear of surgery” 

Improve my medical health 40 (12) “Replace nicotine w/ cannabis & stop crack” 

To reach an ideal weight 34 (11) “Reduce my excess weight as much as possible” 

No goal 8 (3) “I don't know, I followed the POP program” 

“ASAP want to do surgery. Don't think need 

prepare” 

To return to a previous state 

of health 

3 (1) “I want to get well enough to cut my grass” 
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Table 5. Patient goals and whether they are measured by the PeriOperative Program 

prehabilitation clinic  

Patient goal Currently 

measured 

NOT 

measured 

Current measurements or 

recommendations to 

enhance patient-

orientation 

To 

improve 

my 

physical 

health 

 

Exercise more 
 

 Current: Logbooks 

Recommend: GODIN 

questionnaire (41). 

Improve self-image  
 

Recommend: Rosenberg 

Self-Esteem Scale (42). 

Be more active 
 

 Current: Duke Activity 

Status Index (43) and the 

Community Health 

Activities Model Program 

for Seniors physical activity 

self-reported questionnaire 

(CHAMPS) (44) 

questionnaires. 

Increase strength and 

muscle 

 
 Current: Handgrip (45), sit-

to-stand (STS) (46), 

Bioelectrical Impedance 

Analysis (BIA) (47) 
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Improve cardiovascular 

status 

 
 Current: Maximal Oxygen 

Uptake (VO2 max) (48), 6-

Minute Walk Test (6MWT) 

(36, 37). 

To be 

prepared 

for 

surgery 

 

Following the 

prehabilitation package 

 
 Current: Adherence tracked 

with logbooks. 

Rest well  
 

Recommended: Sleep 

Quality Scale (SQS). 

Actigraph (sleep) monitor 

(49). 

To be informed before 

surgery 

 
 

Recommend: Preoperative 

Informed Consent 

Procedure (50, 51) 

Preparedness for Colorectal 

Cancer Surgery 

Questionnaire (PCSQ) (52, 

53). 

Have life in order and 

prepare others 

 
 

Recommend: Unaware of 

existing validated scale; 

however, some relevant 

questions in the Functional 

Assessment of 
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Cancer/Chronic Illness 

Therapy (FACT) (54). 

 

Improve overall health 
 

 Current: Physiological 

metrics such as blood 

pressure, nutritional and 

physical status, patient-

reported outcomes and 

quality of life such as the 

EuroQOL-5 Dimensions 

(EQ-5D) questionnaire (55). 

Get the surgery over 

with  

 
 Current: Time to surgery. 

Improve 

my 

nutrition 

 

Eating better and 

drinking water 

 
 

Current: Nutritional status is 

measured (e.g. Patient-

Generated Subjective Goal 

Assessment, PG-SGA (56). 

Recommend:  Diet quality 

and habits are not measured. 

This can be done with 

screeners: Canadian Food 

Intake Screener (57), 

Improve diet  
 

Practice good eating 

habits 

 
 

Reduce portion sizes  
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Canadian Eating Practices 

Screener (58). 

Work on 

my 

mental 

health 

Improve overall state of 

wellness 

 
 Current: EQ-5D (55) 

 

Be more positive  
 

Recommend: Sense of 

Coherence (SOC) 

questionnaire (59). 

Cope with stress 
 

 Current: Hospital Anxiety 

and Depression Scale 

(HADS) (38) and Distress 

Thermometer (60). 

Find motivation 
 

 Current: Capability, 

Opportunity, and 

Motivation for Behaviour 

Change (COM-B) (7). 

 

Be mentally prepared 

for surgery 

 
 

Recommend: We are 

currently unaware if a tool 

exists to measure this; 

however, preparedness for 

Colorectal Cancer Surgery 

Questionnaire (PCSQ) may 

be acceptable (52, 53). 
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Accept condition  
 

Recommend: FACT (54). 

 

Improve 

my 

medical 

health 

 

Follow prescriptions 

given by medical 

professionals 

 
 Current: Logbooks 

Decrease substance use  
 

Current: Smoking only is 

assessed. 

Recommend: The Substance 

Use Treatment Barriers 

Questionnaire (SUTBQ) 

(61). 

Manage medical 

condition 

 
 Current: Medical data such 

as Hemoglobin levels, 

diabetes medication 

monitoring. 

To reach 

an ideal 

weight 

Gain or lose weight 
 

 Current: Weight at each 

appointment. 

To return 

to a 

previous 

state of 

health 

Recover from surgery 

including speed and 

quality of recovery 

 

 

 
Current: Hospital length of 

stay (LOS) is measured.  

Recommend: Postoperative 

Quality of Recovery Scale 

(PostopQRS) (62). 
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3.3. Why am I preparing for surgery? 

 Of the 191 handouts, 173 completed the rationale section. A total of 237 different 

rationales or motivations in preparing for surgery were mentioned and have been organized into 

6 categories (Table 6), with the top three described below. 

 “For me” was the most frequently mentioned category, represented by 39% (n=93) of 

recorded responses, and focused primarily on the patient themselves. Within this category, sub-

categories included improving one’s physical health (n=32), living a long and healthy life 

(n=30), improving one’s mental health (n=11), reducing pain and discomfort (n=10), improving 

one’s self-image (n=4), moving forward with life (n=4), and being more resilient (n=1).  

 The desire to recover was represented by 20% (n=47) of patient rationales and 

encompassed 1) how they wanted to recover (n=27), which included recovering well, fully, and 

quickly (shortest hospital stay possible) and 2) returning to a previous state of health or better 

(n=10).  

 For others represented 15% (n=36) of the primary motivations for preparing for surgery. 

Patients felt responsible for caring for others (n=14), wanted to spend time with friends and 

family (n=13), to travel and play with children and grandchildren (n=6), and to witness family 

milestones (n=3).  

 

 Resume a previous 

passion  

 
 

Recommend: We are 

currently unaware of an 

existing tool that measures 

this. 
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Table 6. Patient rationales for their recorded goals grouped into categories with sub-categories, 

prevalence of responses, and exemplary quotes. 

Rationale category 

and prevalence, n (%) 

Sub-categories and 

prevalence, (n) 

Exemplary quotes 

For me, 93 (39) Improve physical 

health (32) 

Avoid moments of despair. 

Body image. More or less 28 years I have suffered. 

I want to get on with my life. Right now, I am on 

hold. 

Life is beautiful and I want to live the book of my 

life until the last chapter. 

Live a long and 

healthy life (30) 

Improve one’s mental 

health (11) 

Reduce pain and 

discomfort (10) 

Improve one’s self-

image (4) 

Move forward with 

life (4) 

Be more resilient (1) 

To recover, 47 (20) Quality of recovery 

(37) 

I want to be able to do the things I was once able to 

do. 

I want to recover quickly and be able to do what I 

did before surgery. 

I know it’s better to be in shape for recovery. 

Return to a previous 

state of health or 

better (10) 
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For others, 36 (15) Responsibility for 

others (14) 

I have a six-month pregnant wife and one year old 

at home. Pappa is needed. 

I want to survive when my children still have kisses 

from me. 

Fit to go to Italy with my daughter. 

I want to live longer to see my granddaughter get 

named 

I want to watch my grandchildren grow up. I don’t 

want to miss out on their awesomeness! 

Spend time with 

friends and family 

(13) 

Travel and play with 

children and 

grandchildren (6) 

Witness family 

milestones (3) 

To avoid future health 

problems, 28 (12) 

Resolve current 

ailment (17) 

I want to live a normal life without an ostomy. 

I’m afraid of having more intestinal obstructions. 

I do not want to have a handicap. 

 

Avoid a recurrence of 

ailment (6) 

Avoid complications 

after surgery (5) 

To have a successful 

surgery, 21 (9) 

Survive surgery (14) To survive and live a long, good life. 

I want to get through the surgery with flying colors. For the surgery to go 

well (7) 

Prehabilitation 

supports recovery (6) 

Because that’s what needs to be done. 



 65 

To utilize the 

prehabilitation 

pathway, 12 (5) 

To be pragmatic (4) I need and want to be accountable for my actions by 

being healthy and mindful. Accountability (2) 

 

3.4. Alignment of patient and surgeon priorities 

 Complete data on 167 patients were available for analysis (e.g., goal section missing, 

n=6; incomplete patient records, n=18). Of the 13 listed reasons for surgeons to refer patients, 

the most frequently recorded were optimization for “major surgery” (n=73, 38%), “smoking” 

(n=63, 33%), and “BMI less than 18 or greater than 40” (n=55, 29%) (Supplementary Table 2). 

Reviewer agreement for determining whether patient and surgeon goals were aligned and 

whether patients met their referral goal was 97.8% (Kappa: 0.96) and 98.2% (Kappa: 0.97), 

respectively (p<0.0001). Forty-nine percent of patient goals (n=81) partially aligned with their 

surgeon’s referral, 32% (n=55) fully aligned, and 19% (n=31) did not align (P<0.001). Fifty-

eight percent of prehabilitated patients achieved their surgeons’ referral aim (n=97/167). Of these 

“successful” patients, the vast majority had goals aligned with their surgeons: 95% (n=92/97 vs. 

5/97, P<0.001). In fact, when patient and surgeon goals were misaligned, only 16% (n=5/31) 

achieved their surgeon’s referral aim, compared to 85% (n=44/55) when goals were fully aligned 

(P<0.001; Figure 5). The most frequently misaligned goals were related to smoking and weight 

loss, while the most frequently aligned goals were related to the optimization of patients 

undergoing major surgery or neoadjuvant therapy. Neither health literacy (BRIEF <13: n=19/38 

vs. BRIEF >=17: n=50/88, P=0.570) nor patient activation (PAM <=47: n=20/39 vs. PAM >67: 

n=43/72; P=0.855) significantly influenced attainment of referral aim (Supplemental Table 3). 

After adjusting for health literacy, patient activation, age, sex, and Charlson Co-morbidity Index, 
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the only significant predictor of attaining surgeons’ referral aim was goal alignment (unadjusted 

OR: 1.6, 95% confidence interval: 1.1-2.4, P=0.026; adjusted OR: 1.6, 95% confidence interval: 

1.1-2.5, P=0.024; Supplementary Table 4). 

 

Figure 5. Comparison of patient goal alignment with the achievement of surgeons’ referral aim 

among 167 patients who received prehabilitation (* P<0.001). 
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4. Discussion 

4.1. Summary of findings 

 Our mixed methods study identified several perceived strengths, weaknesses, and goals 

of patients preparing for surgery with prehabilitation. The top patient-reported goals included 

improving physical health, generally being prepared for surgery, and improving nutrition for 

themselves (the patient), to recover, and for others (family and friends). While physical health 

was a commonly measured prehabilitation outcome, preparedness for surgery and the nutrition 

outcomes prioritized by patients were often not measured. The most frequent reasons for referral 

to prehabilitation by surgeons included optimization for major surgery, smoking cessation, and a 

BMI of less than 18 or greater than 40. Most surgeon referrals were aligned or partially aligned 

with patient goals; when aligned, most patients met the referral aim. In fact, goal alignment was 

the only significant predictor of attaining surgeon referral aim amongst several variables, 

including age, sex, health literacy, patient activation, and a co-morbidity index.   

 We found that 32% of the preoperative goals for patients in a prehabilitation program 

completely aligned with their surgeons. Several other studies have documented misalignment 

between clinician and patient priorities (63-66). For instance, Crowe et al reviewed the treatment 

priority lists from James Lind Alliance Priority Setting Partnerships and identified that drugs 

were the most preferred, currently evaluated treatment by researchers, but only 18% of patients 

prioritized this type of treatment (65). In the co-design of an application for knee osteoarthritis, a 

mixed methods study found that physicians and patients disagreed on the type of graphs to be 

displayed in the app (64); patients preferred graphs of symptom management and tracking of 

goals, while physicians preferred adherence to exercise prescriptions. In the surgical setting, 
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patients who had undergone a primary knee or hip replacement surgery were surveyed about 

hypothetical scenarios regarding their surgical experience, and researchers found that outcomes 

prioritized by hospitals and surgeons (e.g., length of incision) were not found to be important to 

most patients (63). Finally, a secondary analysis of a multicenter cluster-randomized trial of 

outpatients with serious illness found that 40% of clinicians were unsure of their patient’s goals 

or did not perceive them correctly (66). Altogether, these findings suggest that misalignment of 

clinician and patient goals is common. 

 Of the 58% of prehabilitated patients who achieved their surgeons’ referral aim, 95% had 

goals that aligned with their surgeons. Other studies have shown that when patients and 

clinicians collaborate to set health goals that are meaningful and achievable for the patient, 

attainment of clinical outcomes improves (e.g., adherence to treatment, improved complications, 

and fewer costs) (67-70). For example, a meta-analysis of 48 studies of patients without 

psychiatric illness evaluated whether physician-patient collaboration influenced patient 

adherence to prescribed treatment regimens and found that better physician-patient collaboration 

was associated with improved patient adherence across pediatric and adult populations, chronic 

and acute conditions, and both primary physicians and specialists (68).  Furthermore, a large 

meta-analysis of mixed study designs assessed the impact of physician communication on patient 

treatment adherence and found that effective physician communication was associated with a 

19% lower risk of patient nonadherence, and training physicians in communication skills 

significantly improved the odds of patient adherence by 1.62 (95% CI: 1.38, 1.91) (71). Finally, 

a systematic review of 26 studies involving 377 cancer patients who received preoperative 

prehabilitation interventions, and the 207 healthcare providers involved in their implementation, 

identified six themes that affected successful implementation;  reflective motivation, such as 
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individuals’ perceptions of prehabilitation and their impact on decision-making and goal setting, 

was the biggest perceived barrier/facilitator in promoting active participation (represented by 

42% of respondents) (72). These findings support our study’s results on using goal setting as a 

means of achieving clinician aims. 

 When patients actively participate in decision-making about their care, it has been found 

to enhance their satisfaction with the healthcare experience (73-79). A cross-sectional survey of 

3,000 cancer survivors found that higher PAM scores were associated with significantly better 

outcomes and patient satisfaction in multivariate analyses. In fact, patients with high activation 

were 9 times more likely to feel their treatment aligned with their values, 4.5 times more likely to 

cope with side effects, and nearly 3.3 times more likely to adopt a healthier diet compared to less 

activated patients. The less activated patients were less likely to understand their diagnosis, 

adhere to treatment regimens, and be satisfied with their care (73). Interestingly, we did not find 

that PAM was associated with achieving the surgeons’ referral aim. This contradictory finding 

might suggest that activation alone without involvement in the decision-making process is 

insufficient to modify outcomes. A systematic review of surveys from 504 cancer survivors, 

similarly found that PAM scores were significantly associated with treatment planning when it 

aligned with patients' goals and values (p < 0.001), which enhanced treatment adherence (p = 

0.011) and satisfaction (p < 0.001); therefore this might demonstrate that while patient activation 

is crucial for effective self-management, when combined with active decision-making support, 

better outcomes are realized (80).  
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4.2. Study implications and future directions 

 The observed discrepancies between patient-reported goals and clinician aims (both 

surgeon referral and clinic outcome measurement) suggest that the patient orientation of the 

surgical prehabilitation pathway could be improved (81). Future research should focus on 

developing strategies to better align these goals, considering broader aspects of patient well-

being and measurement of outcomes that are meaningful to patients (such as mental health and 

sleep quality). Our findings suggest that this patient-clinician goal alignment could promote the 

attainment of desired outcomes. 

 

4.3. Strengths and limitations 

 The findings of this study represent a single site under the Canadian health care system 

and thus may not be readily transferable across all countries and hospitals. However, by 

including a range of surgical indications, ages, and sex, our findings are representative of diverse 

viewpoints. The findings are also timely and relevant, as data were collected from an ERAS 

setting. To increase the study’s credibility and dependability, strategies including memoing for 

reflexivity, detailed auditing, and peer review by a second researcher for trustworthiness were 

implemented (26). A significant limitation of this study is its retrospective design, as reliance on 

pre-existing records inherently carries constraints on the data’s breath and completeness and thus 

capacity for answering our research questions. While direct patient quotes were utilized, member 

checking could not be performed; thus, there is a possibility that the coding of these statements 

may not fully align with the patients' intended meaning. Additionally, we were limited to the 

referral aims listed on the referral form, which were vague and not associated with defined 

outcomes. As such, we made a priori assumptions (Supplementary Table 2) that could have 
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limited the integration of the qualitative and quantitative components; however, this was 

mediated by using multiple investigators to compare interpretations and establish agreement. 

Future research should consider these limitations and employ a prospective design to facilitate 

more reliable and generalizable findings. 

 

5. Conclusions 

 This mixed methods study of patient goals and its alignment with clinician priorities in a 

prehabilitation setting supports existing literature on the usefulness of patient-oriented care and 

its benefits. A novel contribution is the exploration of this alignment on achievement of surgeon 

referral aim. 
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BRIDGING STATEMENT 

The first manuscript addresses the three outlined objectives of my MSc Thesis, which is 

to explore the alignment between patient goals and clinician expectations in a prehabilitation 

program and determine how this alignment impacts patients’ success in achieving referral 

outcomes.  We identified common patient goals, such as improved physical health and readiness 

for surgery, and assessed their alignment with surgeon priorities. These findings are a first step 

toward understanding how goal alignment can enhance the effectiveness of perioperative care. 

The following letter addresses the final objective of this MSc Thesis, which was to revise 

POP’s Patient Engagement Handout, a decision aid for enhancing patient engagement and 

satisfaction in the prehabilitation process, based on patient input. This prospective qualitative 

data collection and analysis aimed to understand how patients perceive the handout, its 

usefulness, and impact. This letter contributes insights into refining engagement tools to better 

support patients in aligning with their preoperative care goals. 
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To the Editor: 

 Patient engagement is essential in patient-centered care (POC), where patients are viewed 

as active partners in their care journey. Engagement occurs on a continuum from informing to 

empowering, meaning the partnership includes patients as assets to every stage of the care 

process but respects the level of engagement desired by the patient (1-4). By involving patients 

in the decision-making process, through tools like pamphlets, videos, or web-based resources, 

healthcare providers can help reduce uncertainty, encourage active decision-making, and 

enhance patient satisfaction with their care (5).  

To engage patients in the PeriOperative Program (POP) at MGH, a Patient Engagement 

Handout (Supplementary Figure 1) was co-developed with a patient partner to support shared 

decision-making. This handout serves as a decision aid, helping to reduce decisional conflict and 

enhance patient satisfaction by actively involving patients in their care. From September 2022 to 

September 2023, all patients consecutively enrolled in POP completed this handout. The POP 

program utilizes prehabilitation to prepare patients for surgery; a proactive approach that 

enhances a patient's functional capacity through exercise, nutrition, and psychosocial support 

before surgery, aiming to improve recovery and reduce complications (6-8). 

 We recently conducted a retrospective review of this Patient Engagement Handout to 

explore whether aligning patient goals with clinician expectations can improve attainment of 

clinician objectives. For the present prospective study, we explored how patients perceive the 

current Patient Engagement Handout. These findings could be useful to modify the existing tool 

to maximize engagement and enhance patient satisfaction. Semi-structured qualitative interviews 

were conducted to ask patients about their experiences with the handout, including its clarity, 
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usefulness, and impact on their engagement with the prehabilitation program (Supplementary 

Table 1). 

 Data were analyzed by KB using summative content analysis (9, 10). Deductive (i.e., pre-

specified) coding (Supplementary Table 2) was used to identify and define specific keywords 

(e.g., “recalls handout”) from the interview transcripts for analysis (11). After the analysis, 

responses were organized into a concept map to help visualize and connect the data 

(Supplementary Figure 2). This process, as outlined by Kleinheksel (10) and Hsieh (9), involved 

several steps and has been described previously (9, 12). 

 Patients who successfully completed their prehabilitation program at the POP clinic were 

included in this qualitative study between February 2024 to April 2024. There were no exclusion 

criteria. Data saturation was reached at 9 patients and 11 were interviewed in total (13).  

 Participants (n=11) included surgical patients receiving treatment for hernia (HR, n=5), 

upper gastrointestinal (UGI, n=3), lower gastrointestinal (LGI, n=1), lung (LNG, n=1), and spine 

conditions (SPINE, n=1). Participants were 55% (n=6) female with a mean age of 61 years 

(standard deviation:9.4 years). The average Patient Activation Measure (PAM) score at the time 

of interview was 72/100 (sd: 13), indicating a high average activation level (Level 4/4). Four 

main categories were identified from semi-structured interviews: 1) Recall of the handout, 2) 

recall of goals and progress, 3) personal thoughts on the engagement handout, and 4) a 

“teamwork agreement” strategy to promote engagement. Each category was organized with sub-

categories as appropriate. 

 

1. Patient Engagement Handout 

 Patient responses gave an overall impression that the implementation of the engagement 

handout needs to be improved. Treating the engagement handout as another baseline form could 
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hinder the engagement process, reducing its impact, not being memorable, and resembling 

routine paperwork rather than a meaningful tool. Of the 11 participants, 7 did not remember 

filling out the handout at baseline, with 2 participants expressing paperwork feels burdensome, 

and identifying that the form was not filled out by themselves but the staff. Of the 4 participants 

that recalled filling out this handout at baseline 2 did so vaguely. These findings suggest that 

some of the completed tools may not reflect patients’ actual goals (when given too much 

assistance by staff) and that the handout needs to be presented in a more impactful manner to 

promote engagement. 

This isn’t my writing… I refill the same things so often… it’s like a punishment -UGI33 

This was not my goal; this was their goal -UGI139 

Yeah…vaguely, I remember. -GI72 

Yeah… I don’t remember exactly what’s on it. -SPINE29 

 

2. Engagement Handout Goals 

 Did you meet your goal(s)? 

 Five participants felt that they accomplished at least one of their goals and appeared to be 

satisfied with their progress. The remaining 6 patients expressed feelings of no accomplishment 

or wished they could do more. None of the participants felt they met all their stated goals. This 

could be because patients are not familiar with goal setting and can easily under- or overestimate 

their abilities within the short pre-surgery prehabilitation timeframe. Having their goals 

evaluated by clinicians after the handout is completed may allow for a collaborative discussion to 

ensure goals fit within the SMART (Specific, Measurable, Achievable, Relevant, Time-Bound) 

criteria (14).  
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I'm rather pleased with what I've attained and accomplished so far. I've surprised myself. 

And now I'm only more and more motivated to because I see the light at the end of the 

tunnel. -UGI133 

Going into it, I had prayed that I would stop smoking. I’m 52, I’ve been smoking for a 

very long time, and I haven't had a cigarette since the end of November [2023]. So that's 

good for me. So, yes, that goal was my ultimate goal, and I feel like I conquered that. -

HR112 

I wish that I could have done more with the physio myself to make myself stronger, but it 

was blocked because of the pain and because of the [acid]. The regurgitation. -SPINE29 

 Would you change your goals? 

 Three patients wished to amend their goals after having experienced the prehabilitation 

pathway. They did so by describing additions to their existing goals or having a brand-new goal. 

Eight participants did not wish to change their goals. These respondents recognized their goals as 

attainable or appeared to be very pragmatic during their time in the program. Other respondents 

maintained their original goals because they still wished to achieve them.  

I knew something needed to be done… I didn’t know [what to eat] before surgery- that I 

need to increase the muscle mass. I knew that I need to lose a bit of weight and lose fat, 

but not really increase muscle mass. It’s not something I would think about. -GI72 

It’s two [goals] now. My first goal is to be for the surgery to go well. To be able to 

recuperate properly. And the second part will be to live a longer life. -HR111 

I would like to be a little bit more positive. -UGI32 
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3. Engagement Handout Comments 

What did you like about this Engagement Handout? 

 Overall, participants appreciated the concept of shared decision making. The components 

of the handout they liked included its ability to engage patients, its simplicity, and that it showed 

how the pillars of POP link together.  

I don't remember it, but it seems to be a good benchmark. It's good to get the process 

going. I think it’s a good idea. -HR111 

Visually is everything, right? It's like putting in a diagram or adding lines to it to say that 

everything that you shared in top left, right, bottom left, right actually comes into the 

center for the common goal. That could be good that they're all linked together. But I 

think that those questions are great, and it contributes to the one word in the middle that 

like is the end all have all. Like, okay, so where are we going with this? Yeah, connecting 

it like a diagram is good. -HR112 

 How can this Engagement Handout be improved?  

 Participants suggested the handout could be improved by providing space for them to list 

their barriers (i.e., a designated area to write their barriers to adherence), being more visual, 

recording progress throughout the program, allowing privacy while the form is filled, and 

leaving space for patients to write as much or as little as they would like. Those who wished to 

record their personal roadblocks (n=5) felt they needed space to voice adversities or barriers that 

could prevent them from adhering to the program, such as challenges to mental health. Those 

who recommended making the handout more visual (n=4) suggested revisions or updates could 

be made at each appointment. Two respondents suggested that the handout be filled alone by 

patients before they have been given any instruction by the clinician so they can utilize the time 
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and space to think deeply of their personal goals without influence. Some patients had trouble 

filling out the mental and medical components for this very reason. Given that some participants 

shared their dislike for filling medical forms and writing in general, while others made comments 

suggesting more writing space would be helpful, the handout should incorporate either option to 

accommodate all needs. These proposals suggest that patients may respond well when given the 

space to write as much or as little as they want, and with clear understanding that there are no 

right or wrong answers.  

It should be a living document of your journey… You can make modifications every time 

and discuss it -HR111 

Give people privacy and time to adjust -LNG32 

More space to write -HR131 

 

4. Teamwork Agreement 

 Per the suggestion of a study participant, the idea of a “Teamwork Agreement” was 

proposed, where both the patient and clinician sign the engagement handout as equally 

participating and responsible members to encourage and motivate patients. Four participants 

thought this would be a good, while others were not explicitly convinced a signed agreement 

would make a difference for all patients. This suggests that other methods of patient engagement 

and motivation should be explored that are adaptable to individual levels of engagement.  

It is 100% better with teamwork” -UGI32 

 In response to the findings of this study, an updated patient engagement handout has been 

preliminarily designed to better align with patient needs and goals (Figures 1 and 2) and should 

be tested in future studies.  
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 To enhance patient engagement, we recommend that the handout is filled independently 

by the participant, reviewed by clinicians to provide realistic expectations/ encouragement, and 

be updated at each clinic visit to remind patients of their goals and highlight progress.  

 A limitation of this study is that most patients were interviewed post-surgery, and their 

responses may reflect their current condition, including pain and decreased functional capacity, 

rather than their preoperative prehabilitation experiences.  

 In conclusion, by addressing patient needs and preferences, the POP prehabilitation clinic 

may enhance its standard of care to promote a more patient-centered environment.  
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Figure 1. Revised patient engagement handout based on results of this study. The first page 

titled “Prehabilitation Plan” details the patients perceived reason for referral (i.e., why they are at 

the prehabilitation clinic), their current nutritional as well as physical strengths and weaknesses, 

and their goal for surgery and the rationale for the goal. A range of examples are provided for the 

patients, so they can write their initial responses themselves. This page is filled at baseline before 

any instruction or counseling is given and is kept as a reminder for the patient and clinicians of 

the goals that have been set.  
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Figure 2. Second page of the revised patient engagement handout. Titled “Progress Notes”, this 

page will be updated at baseline and each follow-up appointment where the patient will write 

their feelings and accomplishments from the last visit.  
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SUPPLEMENTARY 

 

Figure 1. Original Patient Engagement Handout designed with a patient partner. The 

Engagement Handout highlights the four cornerstones of prehabilitation: nutrition, physical 

fitness, mental health, and medical health. Patients are invited to explain their strengths and 

weaknesses regarding these 4 components and then use this information to develop a goal to 

prepare for surgery along with why this preparation is important to them. The purpose of this 

handout is to gain perspective on patient goals and level of self-awareness of their perceived 

strengths and weaknesses to promote program adherence. 
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Supplementary Figure 2. Concept mapping of 11 semi-structured patient interviews. The participant responses are organized into three categories 

(handout recall, goals, and general comments’) with the Teamwork Agreement included where relevant. Patient IDs are connected to the respective 

responses and lines have been drawn connecting themes touched on by multiple participants.
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Table 1. Semi-structured interview questions  

 

Interview questions 

a. Do you remember filling this out? 

b. Do you remember what your goal was? 

c. Did you meet the goal you set for yourself? 

d. How did the POP clinic contribute to your goal? Could this have been improved? 

e. What do you think about your answers now compared to the beginning of the program? (e.g., 

Thinking about the goal throughout, was it an attainable goal, would you change anything 

about your goal?) 

f. What was the goal that the clinic set for you? (e.g., What did you think about it? Did it align 

with your goal for yourself?) 

g. Is there anything you like or dislike about the goal handout itself? (e.g., Is it worthwhile? How 

is the wording? How do you feel about the way it’s used?) 

h. What do you think about the training materials provided by POP? (e.g., How did you use 

them? How did you find them visually?) 

i. What would you think about a “teamwork agreement” that clearly explains the expectations 

for the clinic and for the patient before you start the program? (e.g., Would this be helpful?) 
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Table 2. Coding scheme used in Nvivo software to organize interview responses.  

Category Subcategory Codes 

Engagement Handout Recall I recall this Engagement 

Handout 

Recall vaguely 

Recall completely 

I do not recall this Engagement 

Handout 

Too much time has past 

Dislike paperwork in 

general (all blurs together) 

Goal Recall and Progress I met my goal Feel accomplished with at 

least one goal 

I did not meet my goal Do no feel accomplished 

with any goals 

I would change my goal Add new goal 

Modify existing goal 

I would not change my goal Accomplished already 

Still hopes to accomplish 

Personal Thoughts on 

Engagement Handout 

Pros on Engagement Handout Simple 

It ties themes of POP 

together 

Engages patients 

Cons on Engagement Handout Designate area to write 

their personal barriers to 

adherence 

Be more visual 
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Record progress 

throughout the program 

Allow privacy while the 

form is filled 

Leave space for patients to 

write as much or as little 

as they would like 

Perception of Teamwork 

Agreement 

Idea resonates Useful strategy to promote 

adherence 

Idea does not resonate Not a useful strategy 
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5. DISCUSSION  

 This discussion is divided into several components to synthesise our findings within the 

context of the current literature. A summary is provided first to emphasize our key findings. The 

subsequent sections reflect on these findings considering the Triple Aim, future research 

directions, recommendations to improve the standard of practice in healthcare and concluding 

with strengths and limitations.  

 

5.1. Summary of findings  

 Our mixed-methods study investigated the strengths, weaknesses, and goals of patients 

undergoing prehabilitation for surgery, revealing that while patients prioritized physical health, 

surgical preparedness, and nutrition, these latter goals were often neglected in clinical 

assessments. Surgeons typically referred patients for optimizing surgery readiness, smoking 

cessation, and managing extreme BMI levels. Crucially, alignment between patient and surgeon 

goals was the strongest predictor of successful prehabilitation outcomes, underscoring the need 

to align goals to enhance the effectiveness of prehabilitation and improve surgical results. 

 

5.1.1. The Triple Aim 

 By examining the nuances of patients' goal achievements through both quantitative and 

qualitative lenses, we aimed to improve clinical practice in a way that aligns with the Triple Aim 

framework (72, 165). This healthcare framework is designed to optimize the performance of 

health systems by focusing on three key objectives: improving patient experience of care, 

enhancing the health of populations, and reducing the per capita cost of healthcare (72). Each 

component of the Triple Aim is addressed below through the insights gained from this study. 
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5.1.1.1. Improving patient experience 

 Our mixed methods study found that merely one third of the preoperative goals for 

patients in a prehabilitation program completely aligned with their surgeons. Our findings 

indicated that among 237 differing rationales for preparing for surgery, primary motivations for 

patients’ goals were focused on themselves, the desire to recover, and the wellbeing of family 

and friends. Similarly, when patients undergoing abdominal surgery in an international, 

multicenter qualitative study (n=30) described what they considered a successful recovery, they 

did not mention clinical outcomes like early discharge (166); in fact, the five overarching themes 

identified were: returning to habits and routines, resolution of symptoms, overcoming mental 

strains, regaining independence, and enjoying life. Yet, clinician-oriented outcomes continue to 

dominate the literature, according to a recent scoping review of 76 surgical prehabilitation trials 

(167). These findings suggest that while clinician-oriented outcomes remain important, patient-

reported outcomes are insufficiently addressed. According to the Triple Aim, if we want to 

provide high quality care, we should focus on improving the patient experience, and this starts 

with prioritizing its measurements. 

 When communication between the patient and clinician is prioritized, patient experience 

and satisfaction increases. A systematic review and meta-analysis of 27 studies involving 

clinicians in primary care and rehabilitation settings identified 129 verbal, nonverbal, and 

interaction style factors, finding that 38 factors consistently correlated (weakly) with patient 

satisfaction, particularly verbal involvement and support (r ≥ 0.21), with a moderate association 

observed between caring interaction styles (pooled r = 0.51, 95% CI 0.42 to 0.60), emphasizing 

the importance of clinician communication in enhancing patient experience and satisfaction 

(157). Additionally, a systematic review involving 31,043 patients who received usual care 
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evaluated the impact of decision aids (e.g., pamphlets, videos, web-based tools) in healthcare and 

found these aids increased participants’ knowledge, the accuracy of risk perceptions, and 

congruency between informed values and care choices compared to usual care alone; the results 

indicated that the aids reduced decisional conflict, passive decision-making, and improved 

patient satisfaction with the decision-making process (156).  

 

5.1.1.2. Enhancing health of populations 

 When adhered to, prehabilitation interventions can play a crucial role in enhancing 

patient outcomes by minimizing the risk of postoperative complications (36, 96, 168). Aligning 

patient goals with appropriate interventions can ensure that patients are effectively triaged to the 

correct level of care, and by personalizing treatment to these goals, patients may be more 

motivated to adhere to the prescribed interventions. For example, a systematic review of 10 

prospective clinical trials found that patient engagement interventions (e.g. personalized 

medicine) for adults with chronic diseases led to increased motivation and improved clinical 

disease markers, highlighting the importance of incorporating patient motivation and 

engagement to improve outcomes (169). By optimizing prehabilitation adherence, through 

supporting patients in achieving their health objectives, these programs can potentially reduce 

the global burden of postoperative complications, permitting patients to be discharged earlier to 

return to their families and work lives. (170).  

 

5.1.1.3. Reducing costs 

 By aligning patient goals with evidence-based clinical practices, healthcare systems can 

effectively manage resources and reduce overall healthcare expenditures, thereby contributing to 
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the Triple Aim’s goal of reducing healthcare costs while maintaining quality care (72, 147, 148). 

By explicitly identifying and addressing individual goals, thereby fostering direct and 

meaningful engagement with patients throughout their care journey (11). For example, a 

retrospective analysis of Veterans Health Administration (VHA) data assessed the efficacy of 

care coordination home telehealth (CCHT), a program that implements various behaviour change 

techniques (e.g., individualized goal setting, self-monitoring, feedback and reinforcement, 

education, problem-solving and action planning, social support and communication, and skill 

development), for 4,999 patients with chronic conditions compared to a matched cohort of 

183,872 veterans receiving usual care, finding that after 12 months, CCHT patients had a 4% 

reduction in annual healthcare costs (from $21,071 to $20,206), compared to a 48% increase for 

the usual care group (from $20,937 to $31,055), along with lower mortality rates (9.8% vs. 

16.58%) and better medication compliance (148). Additionally, in an observational study of the 

same telehealth program sampled 17,025 veteran patients and found a 25% reduction in bed days 

of care, a 19% reduction in hospital admissions, and an 86% patient satisfaction rate, with the 

cost per patient being $1,600 annually (147). These examples, while outside of surgery, 

demonstrate that aligning patient care with personalized goals can significantly enhance both 

cost-efficiency and patient outcomes. 

 

5.1.2. Future directions 

 The study's focus on understanding patient goals directly aligns with the Canadian 

Institutes of Health Research (CIHR) priorities regarding patient engagement (171). CIHR 

emphasizes the importance of involving patients in the development and evaluation of healthcare 

services to ensure that these services are responsive to their needs and preferences (172). CIHR 



 
 

106 

also encourages knowledge translation, which involves applying research insights into clinical 

settings and exemplifies how research can drive practical improvements, ensuring that 

advancements in clinical care are grounded in real-world evidence and benefit both patients and 

healthcare providers (173). To begin to mobilize knowledge from our study into practice, 

suggestions for healthcare practice and research are detailed below.  

 

5.1.2.1. Improving healthcare practices 

 Incorporating goal setting and shared decision making into logic models (174) may 

further refine the effectiveness of prehabilitation programs by systematically including and 

addressing patient-specific objectives directly within the framework (175). Logic models provide 

a visual framework for understanding a program’s operation and are essential in planning, 

implementing, and evaluating programs (175-177). Logic models help stakeholders understand 

the relationship between program components like goals, activities, and outcomes. They also 

ensure that everyone involved is working towards the same clearly defined outcomes. By 

including goal setting and shared decision making in a logic model for prehabilitation, patient 

goals will be systematically mapped out alongside program activities (176). This alignment 

would not only clarify how each activity contributes to achieving patient-specific outcomes but 

also facilitate the measurement of progress towards these goals. Applying goal-setting principles 

within logic models could also help in identifying patient-oriented key performance indicators 

and evaluating the impact of prehabilitation interventions on these indicators (176).  
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5.1.2.2. Improving research practices- SMART goals and BCTs 

This thesis suggests that harmonizing patient and clinician goals within prehabilitation 

programs could enhance clinical outcomes. Future research should explore strategies to bridge 

this gap. Collaborative goal-setting frameworks, like the SMART criteria (Specific, Measurable, 

Achievable, Relevant, Time-bound), could be tested prospectively to determine whether this 

strategy improved communication and engagement between patients and clinicians (164), and 

whether this strategy improved patient outcomes. Investigating the application of goal setting 

approaches in prehabilitation could help align goals more effectively, ultimately tailoring 

interventions to better meet individual patient needs and preferences, improving adherence to the 

program. Ultimately, excellent adherence to the prehabilitation program could enhance clinical 

outcomes such as length of hospital stay (96).  

 Future research should also incorporate standardized behaviour change techniques 

referenced in the BCTv1 taxonomy, noting the specific techniques applied and the outcomes 

measured (58). By reporting BCTs we can begin to understand which interventions work best 

and for whom.  

 

5.2. Strengths and limitations 

 The findings of this study are drawn from a single site within the Canadian healthcare 

system, limiting their direct applicability to other countries and healthcare settings. However, the 

inclusion of a diverse range of surgical indications, ages, and sex ensures a broad spectrum of 

perspectives. Data collection in an Enhanced Recovery After Surgery (ERAS) setting 

underscores the timeliness and relevance of our findings. To bolster the study's credibility and 

dependability, we employed strategies such as reflexive memoing, and peer review by a second 
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researcher – all key quality strategies outlined in the Cochrane Critical Appraisal of Qualitative 

Research guidelines (92).   

 The retrospective portion of this study inherently relies on pre-existing records, which 

may affect the completeness and accuracy of the data. This design choice potentially limits the 

accuracy and thoroughness of the findings, as the study was unable to control or standardize data 

collection processes from the beginning. Although we incorporated direct patient quotes, the 

inability to perform member checking introduces the possibility that the coding of these 

statements may not entirely capture the patients’ intended meanings. Moreover, our analysis was 

confined to the referral aims noted on the referral forms, which were often vague and not linked 

to specific, predefined outcomes. Consequently, we had to make a priori assumptions, which 

might have hindered the integration of the qualitative and quantitative components of the study. 

However, this issue was mitigated by involving multiple investigators in the process to compare 

interpretations, which was found to have excellent agreement, and in reaching a consensus. 

Going forward, future research should take these limitations into account and opt for a 

prospective study design, which would likely yield more reliable and generalizable results. 

 

6. CONCLUSION  

 This exploration of patient-centered, goal-oriented approaches to surgical and 

perioperative care emphasizes the need to reconcile patient and clinician objectives. Traditional 

clinician-oriented metrics, while critical for assessing measurable outcomes such as 

postoperative morbidity and mortality, often fall short in addressing the nuanced and 

individualized goals that are meaningful to patients, especially those with complex health 
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conditions. This disparity highlights the importance of integrating a holistic view that considers 

not just the disease-oriented but also the social and functional dimensions of patient health. 

 Adopting a patient-centered model facilitates a more comprehensive understanding of 

realistic patient expectations and devises strategies tailored to meet these expectations. This 

approach acknowledges the broader spectrum of patient needs, encompassing symptom relief, 

functional improvement, and the restoration of social roles and interactions. Such a paradigm 

shifts from a predominantly disease-oriented medical care, which typically focuses on short-term 

outcomes like hospital length of stay, readmission rates, and immediate postoperative morbidity 

and mortality, to a more inclusive patient-oriented model, can significantly enhance patient 

satisfaction and experience. Moreover, as highlighted in this research study, this approach can 

also support patients to meet their surgeons’ referral aim. 

 Several studies have shown a notable discrepancy between the treatment priorities of 

patients and carers versus those pursued by researchers. For instance, drug treatments, which 

constitute a significant portion of clinical trials, represent a smaller fraction of the priorities 

identified by patients. Likewise, our findings suggest that the outcome measures of the 

PeriOperative Program met 44% (n=12/27 sub-categories) of patient goals. This misalignment 

underscores the necessity for research frameworks to be more attuned to the holistic needs and 

priorities of patients, thus fostering more relevant and impactful medical research. 

In conclusion, the shift towards a patient-centered, goal-oriented approach in 

perioperative care and medical research could improve patient satisfaction, experience, and a 

range of health outcomes. Aligning goals between patients and clinicians could facilitate the 

achievement of both parties' objectives, ensuring that the needs of both patients and healthcare 

providers are effectively met. 



 
 

110 

REFERENCES 

1. Schuttner L, Hockett Sherlock S, Simons CE, Johnson NL, Wirtz E, Ralston JD, et al. My 

goals are not their goals: barriers and facilitators to delivery of patient-centered care for patients 

with multimorbidity. Journal of General Internal Medicine. 2022;37(16):4189-96. 

2. Pizzi LT, Onukwugha E, Corey R, Albarmawi H, Murray J. Competencies for 

professionals in health economics and outcomes research: the ISPOR health economics and 

outcomes research competencies framework. Value in Health. 2020;23(9):1120-7. 

3. Austin EJ, Neukirch J, Ong TD, Simpson L, Berger GN, Keller CS, et al. Development 

and implementation of a complex health system intervention targeting transitions of care from 

hospital to post-acute care. Journal of General Internal Medicine. 2021;36:358-65. 

4. Roberts GP, Levy N, Lobo DN. Patient-centric goal-oriented perioperative care. British 

Journal of Anaesthesia. 2021;126(3):559-64. 

5. Engle RL, Mohr DC, Holmes SK, Seibert MN, Afable M, Leyson J, et al. Evidence-based 

practice and patient-centered care: doing both well. Health care management review. 

2021;46(3):174-84. 

6. Sine DM, Sharpe VA. Ethics, risk, and patient‐centered care: How collaboration between 

clinical ethicists and risk management leads to respectful patient care. Journal of Healthcare Risk 

Management. 2011;31(1):32-7. 

7. Santa Mina D, Scheede-Bergdahl C, Gillis C, Carli F. Optimization of surgical outcomes 

with prehabilitation. Applied physiology, nutrition, and metabolism. 2015;40(9):966-9. 

8. Gillis C, Ljungqvist O, Carli F. Prehabilitation, enhanced recovery after surgery, or both? 

A narrative review. British journal of anaesthesia. 2022;128(3):434-48. 



 
 

111 

9. Trujols J, Portella MJ, Iraurgi I, Campins MJ, Siñol N, Cobos JPdL. Patient-reported 

outcome measures: are they patient-generated, patient-centred or patient-valued? Journal of 

mental health. 2013;22(6):555-62. 

10. Meadows KA. Patient-reported outcome measures: an overview. British journal of 

community nursing. 2011;16(3):146-51. 

11. Krist AH, Tong ST, Aycock RA, Longo DR. Engaging patients in decision-making and 

behavior change to promote prevention. Information Services & Use. 2017;37(2):105-22. 

12. Barnes K, Hladkowicz E, Dorrance K, Bryson GL, Forster AJ, Gagné S, et al. Barriers 

and facilitators to participation in exercise prehabilitation before cancer surgery for older adults 

with frailty: a qualitative study. BMC geriatrics. 2023;23(1):356. 

13. Skolasky RL, Mackenzie EJ, Wegener ST, Riley III LH. Patient activation and adherence 

to physical therapy in persons undergoing spine surgery. Spine. 2008;33(21):E784-E91. 

14. Kimura C, Liu Y, Crowder SE, Arbaugh C, Mai U, Shankar K, et al. Barriers and 

Facilitators of Surgical Prehabilitation Adherence from the Patient Perspective: a Mixed Method 

Study. Journal of Gastrointestinal Surgery. 2023;27(11):2547-56. 

15. CIfH I. Number, percentage, and average acute length of stay for top 10 high-volume 

inpatient surgeries by province/territory  [updated 2018–2019, 2020. 

16. Fleisher LA, Fleischmann KE, Auerbach AD, Barnason SA, Beckman JA, Bozkurt B, et 

al. 2014 ACC/AHA guideline on perioperative cardiovascular evaluation and management of 

patients undergoing noncardiac surgery: a report of the American College of 

Cardiology/American Heart Association Task Force on practice guidelines. Journal of the 

American College of Cardiology. 2014;64(22):e77-e137. 



 
 

112 

17. Jetté M, Sidney K, Blümchen G. Metabolic equivalents (METS) in exercise testing, 

exercise prescription, and evaluation of functional capacity. Clinical cardiology. 1990;13(8):555-

65. 

18. Older P, Smith R. Experience with the preoperative invasive measurement of 

haemodynamic, respiratory and renal function in 100 elderly patients scheduled for major 

abdominal surgery. Anaesthesia and intensive care. 1988;16(4):389-95. 

19. Gillis C, Carli F. Promoting perioperative metabolic and nutritional care. Anesthesiology. 

2015;123(6):1455-72. 

20. Weissman C. The metabolic response to stress: an overview and update. Anesthesiology. 

1990;73(2):308-27. 

21. Cusack B, Buggy D. Anaesthesia, analgesia, and the surgical stress response. BJA 

education. 2020;20(9):321. 

22. Stabenau HF, Becher RD, Gahbauer EA, Leo-Summers L, Allore HG, Gill TM. 

Functional trajectories before and after major surgery in older adults. Annals of surgery. 

2018;268(6):911-7. 

23. English KL, Paddon-Jones D. Protecting muscle mass and function in older adults during 

bed rest. Current Opinion in Clinical Nutrition & Metabolic Care. 2010;13(1):34-9. 

24. Gustafsson U, Scott M, Hubner M, Nygren J, Demartines N, Francis N, et al. Guidelines 

for perioperative care in elective colorectal surgery: Enhanced Recovery After Surgery (ERAS®) 

Society recommendations: 2018. World journal of surgery. 2019;43:659-95. 

25. Ljungqvist O, de Boer HD, Balfour A, Fawcett WJ, Lobo DN, Nelson G, et al. 

Opportunities and challenges for the next phase of enhanced recovery after surgery: a review. 

JAMA surgery. 2021;156(8):775-84. 



 
 

113 

26. Greco M, Capretti G, Beretta L, Gemma M, Pecorelli N, Braga M. Enhanced recovery 

program in colorectal surgery: a meta-analysis of randomized controlled trials. World journal of 

surgery. 2014;38:1531-41. 

27. Atamna H, Tenore A, Lui F, Dhahbi JM. Organ reserve, excess metabolic capacity, and 

aging. Biogerontology. 2018;19(2):171-84. 

28. Neustadt J, Pieczenik S. Organ reserve and healthy aging. INTEGRATIVE MEDICINE-

INNOVISION COMMUNICATIONS. 2008;7(3):50. 

29. Mayo NE, Feldman L, Scott S, Zavorsky G, Kim DJ, Charlebois P, et al. Impact of 

preoperative change in physical function on postoperative recovery: argument supporting 

prehabilitation for colorectal surgery. Surgery. 2011;150(3):505-14. 

30. McIsaac DI, Gill M, Boland L, Hutton B, Branje K, Shaw J, et al. Prehabilitation in adult 

patients undergoing surgery: an umbrella review of systematic reviews. British journal of 

anaesthesia. 2022;128(2):244-57. 

31. Gillis C, Fenton TR, Sajobi TT, Minnella EM, Awasthi R, Loiselle S-È, et al. Trimodal 

prehabilitation for colorectal surgery attenuates post-surgical losses in lean body mass: a pooled 

analysis of randomized controlled trials. Clinical nutrition. 2019;38(3):1053-60. 

32. Molenaar CJL, Minnella EM, Coca-Martinez M, Ten Cate DWG, Regis M, Awasthi R, et 

al. Effect of multimodal prehabilitation on reducing postoperative complications and enhancing 

functional capacity following colorectal cancer surgery: the PREHAB randomized clinical trial. 

JAMA surgery. 2023;158(6):572-81. 

33. Latham K. Racial and educational disparities in mobility limitation among older women: 

what is the role of modifiable risk factors? Journals of Gerontology Series B: Psychological 

Sciences and Social Sciences. 2014;69(5):772-83. 



 
 

114 

34. Bojesen RD, Grube C, Buzquurz F, Miedzianogora RE, Eriksen JR, Gögenur I. Effect of 

modifying high-risk factors and prehabilitation on the outcomes of colorectal cancer surgery: 

controlled before and after study. BJS open. 2022;6(3):zrac029. 

35. Bruns ER, van Rooijen SJ, Argillander TE, van der Zaag ES, van Grevenstein WM, van 

Duijvendijk P, et al. Improving outcomes in oncological colorectal surgery by prehabilitation. 

American journal of physical medicine & rehabilitation. 2019;98(3):231-8. 

36. Silver JK, Baima J. Cancer prehabilitation: an opportunity to decrease treatment-related 

morbidity, increase cancer treatment options, and improve physical and psychological health 

outcomes. American journal of physical medicine & rehabilitation. 2013;92(8):715-27. 

37. Gillis C, Wischmeyer P. Pre‐operative nutrition and the elective surgical patient: why, 

how and what? Anaesthesia. 2019;74:27-35. 

38. Laur CV, McNicholl T, Valaitis R, Keller HH. Malnutrition or frailty? Overlap and 

evidence gaps in the diagnosis and treatment of frailty and malnutrition. Applied Physiology, 

Nutrition, and Metabolism. 2017;42(5):449-58. 

39. Jensen GL, Cederholm T, Correia MIT, Gonzalez MC, Fukushima R, Higashiguchi T, et 

al. GLIM criteria for the diagnosis of malnutrition: a consensus report from the global clinical 

nutrition community. Journal of Parenteral and Enteral Nutrition. 2019;43(1):32-40. 

40. WHO WHO. Secondary Malnutrition: WHO;  [Available from: 

https://www.who.int/health-topics/malnutrition#tab=tab_1. 

41. Bellanti F, Lo Buglio A, Quiete S, Vendemiale G. Malnutrition in hospitalized old 

patients: screening and diagnosis, clinical outcomes, and management. Nutrients. 

2022;14(4):910. 



 
 

115 

42. Burks CE, Jones CW, Braz VA, Swor RA, Richmond NL, Hwang KS, et al. Risk factors 

for malnutrition among older adults in the emergency department: a multicenter study. Journal of 

the American Geriatrics Society. 2017;65(8):1741-7. 

43. Gillis C, Richer L, Fenton TR, Gramlich L, Keller H, Culos-Reed SN, et al. Colorectal 

cancer patients with malnutrition suffer poor physical and mental health before surgery. Surgery. 

2021;170(3):841-7. 

44. Riad A, Knight SR, Ghosh D, Kingsley PA, Lapitan MC, Parreno-Sacdalan MD, et al. 

Impact of malnutrition on early outcomes after cancer surgery: an international, multicentre, 

prospective cohort study. The Lancet Global Health. 2023;11(3):e341-e9. 

45. Jie B, Jiang Z-M, Nolan MT, Zhu S-N, Yu K, Kondrup J. Impact of preoperative 

nutritional support on clinical outcome in abdominal surgical patients at nutritional risk. 

Nutrition. 2012;28(10):1022-7. 

46. Arena R, Myers J, Williams MA, Gulati M, Kligfield P, Balady GJ, et al. Assessment of 

functional capacity in clinical and research settings: a scientific statement from the American 

Heart Association Committee on Exercise, Rehabilitation, and Prevention of the Council on 

Clinical Cardiology and the Council on Cardiovascular Nursing. Circulation. 2007;116(3):329-

43. 

47. Buchman A, Wilson R, Bienias J, Bennett D. Change in frailty and risk of death in older 

persons. Experimental aging research. 2009;35(1):61-82. 

48. Minnella EM, Awasthi R, Gillis C, Fiore Jr JF, Liberman AS, Charlebois P, et al. Patients 

with poor baseline walking capacity are most likely to improve their functional status with 

multimodal prehabilitation. Surgery. 2016;160(4):1070-9. 



 
 

116 

49. Levett D, Grimmett C. Psychological factors, prehabilitation and surgical outcomes: 

evidence and future directions. Anaesthesia. 2019;74:36-42. 

50. Mavros MN, Athanasiou S, Gkegkes ID, Polyzos KA, Peppas G, Falagas ME. Do 

psychological variables affect early surgical recovery? PloS one. 2011;6(5):e20306. 

51. Hara ACP, Aching NC, Marques LM, Fregni F, Battisttella LR, Simis M. Clinical and 

demographic predictors of symptoms of depression and anxiety in patients with spinal cord 

injury. Spinal Cord. 2022;60(12):1123-9. 

52. Rosenberger PH, Jokl P, Ickovics J. Psychosocial factors and surgical outcomes: an 

evidence-based literature review. JAAOS-Journal of the American Academy of Orthopaedic 

Surgeons. 2006;14(7):397-405. 

53. Thomsen T, Villebro N, Møller AM. Interventions for preoperative smoking cessation. 

Cochrane database of systematic reviews. 2014(3). 

54. Camaschella C. Iron-deficiency anemia. New England journal of medicine. 

2015;372(19):1832-43. 

55. Grimmett C, Corbett T, Brunet J, Shepherd J, Pinto BM, May CR, et al. Systematic 

review and meta-analysis of maintenance of physical activity behaviour change in cancer 

survivors. International Journal of Behavioral Nutrition and Physical Activity. 2019;16:1-20. 

56. Copeland R, Campbell A, Humphreys L, Roberts A, Rosario D. Psychological support 

and behaviour change interventions during the perioperative period for people with a cancer 

diagnosis; Consensus statements for use from Macmillan, The Royal College of Anaesthetists 

and the National Institute for Health Research2020. 

57. Scholes S. Health Survey for England 2016. Physical activity in adults. 2017. 



 
 

117 

58. Michie S, Richardson M, Johnston M, Abraham C, Francis J, Hardeman W, et al. The 

behavior change technique taxonomy (v1) of 93 hierarchically clustered techniques: building an 

international consensus for the reporting of behavior change interventions. Annals of behavioral 

medicine. 2013;46(1):81-95. 

59. Michie S, Atkins L, West R. The behaviour change wheel. A guide to designing 

interventions 1st ed Great Britain: Silverback Publishing. 2014;1003:1010. 

60. Keyworth C, Epton T, Goldthorpe J, Calam R, Armitage CJ. Acceptability, reliability, and 

validity of a brief measure of capabilities, opportunities, and motivations (“COM‐B”). British 

journal of health psychology. 2020;25(3):474-501. 

61. McCarron TL, Noseworthy T, Moffat K, Wilkinson G, Zelinsky S, White D, et al. 

Understanding the motivations of patients: a co‐designed project to understand the factors behind 

patient engagement. Health Expectations. 2019;22(4):709-20. 

62. Fong M, Kaner E, Rowland M, Graham HE, McEvoy L, Hallsworth K, et al. The effect 

of preoperative behaviour change interventions on pre-and post-surgery health behaviours, health 

outcomes, and health inequalities in adults: A systematic review and meta-analyses. Plos one. 

2023;18(7):e0286757. 

63. Rigotti N, Munafo M, Murphy M, Stead L. Interventions for smoking cessation in 

hospitalised patients. The Cochrane database of systematic reviews. 2003(1):CD001837-CD. 

64. Pearson ES. Goal setting as a health behavior change strategy in overweight and obese 

adults: a systematic literature review examining intervention components. Patient education and 

counseling. 2012;87(1):32-42. 



 
 

118 

65. Lorig KR, Sobel DS, Stewart AL, Brown Jr BW, Bandura A, Ritter P, et al. Evidence 

suggesting that a chronic disease self-management program can improve health status while 

reducing hospitalization: a randomized trial. Medical care. 1999;37(1):5-14. 

66. Yu C, Xian Y, Jing T, Bai M, Li X, Li J, et al. More patient-centered care, better 

healthcare: the association between patient-centered care and healthcare outcomes in inpatients. 

Frontiers in Public Health. 2023;11:1148277. 

67. Crowe S, Giles C. Making patient relevant clinical research a reality. British Medical 

Journal Publishing Group; 2016. 

68. Research CIoH. Canada's Strategy for Patient-Oriented Research: Improving Health 

Outcomes Through Evidence-Informed Care: Canadian Institutes of Health Research; 2013. 

69. Coulter A. Patient engagement—what works? The Journal of ambulatory care 

management. 2012;35(2):80-9. 

70. Seely EW, Grinspoon S. Patient-oriented research.  Clinical and Translational Science: 

Elsevier; 2017. p. 9-23. 

71. Hibbard JH, Mahoney ER, Stock R, Tusler M. Do increases in patient activation result in 

improved self‐management behaviors? Health services research. 2007;42(4):1443-63. 

72. Berwick DM, Nolan TW, Whittington J. The triple aim: care, health, and cost. Health 

affairs. 2008;27(3):759-69. 

73. Greene J, Hibbard JH. Why does patient activation matter? An examination of the 

relationships between patient activation and health-related outcomes. Journal of general internal 

medicine. 2012;27:520-6. 



 
 

119 

74. Hibbard JH, Stockard J, Mahoney ER, Tusler M. Development of the Patient Activation 

Measure (PAM): conceptualizing and measuring activation in patients and consumers. Health 

services research. 2004;39(4p1):1005-26. 

75. Gillis C, Gill M, Gramlich L, Culos-Reed SN, Nelson G, Ljungqvist O, et al. Patients’ 

perspectives of prehabilitation as an extension of Enhanced Recovery After Surgery protocols. 

Canadian Journal of Surgery. 2021;64(6):E578. 

76. Jacobson N, Greenley D. What is recovery? A conceptual model and explication. 

Psychiatric services. 2001;52(4):482-5. 

77. Adams SM, Partee DJ. Hope: The critical factor in recovery. Journal of Psychosocial 

Nursing and Mental Health Services. 1998;36(4):29-32. 

78. Young SL, Ensing DS. Exploring recovery from the perspective of people with 

psychiatric disabilities. Psychiatric rehabilitation journal. 1999;22(3):219. 

79. Marino CK. To belong, contribute, and hope: First stage development of a measure of 

social recovery. Journal of Mental Health. 2015;24(2):68-72. 

80. Spaniol L, Bellingham R, Cohen B, Spaniol S. The recovery workbook II: 

Connectedness: Center for Psychiatric Rehabilitation, Sargent College of Health and …; 2003. 

81. Spaniol L, Koehler M, Hutchinson D. The recovery workbook: Practical coping and 

empowerment strategies for people with psychiatric disability: Center for Psychiatric 

Rehabilitation, Boston University, Sargent College of …; 1994. 

82. Fisher DB. Health care reform based on an empowerment model of recovery by people 

with psychiatric disabilities. Psychiatric Services. 1994;45(9):913-5. 

83. Sakallaris BR, Macallister L, Voss M, Smith K, Jonas WB. Optimal healing 

environments. Global advances in health and medicine. 2015;4(3):40-5. 



 
 

120 

84. Puchalski CM, McSkimming S. Creating healing environments. Health Progress. 

2006;87(3):30. 

85. Davidson L, Carr E, Bellamy C, Tondora J, Fossey E, Styron T, et al. Principles for 

recovery-oriented inpatient care. Handbook of recovery in inpatient psychiatry. 2016:39-58. 

86. Chester P, Ehrlich C, Warburton L, Baker D, Kendall E, Crompton D. What is the work 

of recovery oriented practice? A systematic literature review. International Journal of Mental 

Health Nursing. 2016;25(4):270-85. 

87. Modes ME, Engelberg RA, Nielsen EL, Brumback LC, Neville TH, Walling AM, et al. 

Seriously ill patients’ prioritized goals and their clinicians’ perceptions of those goals. Journal of 

pain and symptom management. 2022;64(4):410-8. 

88. Ahlich E, Verzijl CL, Cunning A, Wright E, Rancourt D. Patient motivations and goals 

for bariatric surgery: a mixed methods study. Surgery for Obesity and Related Diseases. 

2021;17(9):1591-602. 

89. Creswell JW, Creswell JD. Research design: Qualitative, quantitative, and mixed 

methods approaches: Sage publications; 2017. 

90. Creswell JW, Clark VLP, Gutmann ML, Hanson WE. Advanced mixed. Handbook of 

mixed methods in social & behavioral research. 2003;209. 

91. Creswell JW. Mixed-method research: Introduction and application.  Handbook of 

educational policy: Elsevier; 1999. p. 455-72. 

92. Hannes K. Critical appraisal of qualitative research. 2011. 

93. Creswell J, Goodchild LF, Turner PP. Integrated qualitative and quantitative research: 

Epistemology, history, and designs. HIGHER EDUCATION-NEW YORK-AGATHON PRESS 

INCORPORATED-. 1996;11:90-136. 



 
 

121 

94. Association CMP. Surgical Safety in Canada: A 10-year review of CMPA and HIROC 

medico-legal data. 2016. 

95. Li C, Carli F, Lee L, Charlebois P, Stein B, Liberman AS, et al. Impact of a trimodal 

prehabilitation program on functional recovery after colorectal cancer surgery: a pilot study. 

Surgical endoscopy. 2013;27:1072-82. 

96. Risco R, González-Colom R, Montané-Muntané M, Cano I, Vela E, Sebio R, et al. 

Actionable factors fostering health value generation and scalability of prehabilitation: a 

prospective cohort study. Annals of Surgery. 2023;278(2):e217-e25. 

97. Grimmett C, Bradbury K, Dalton SO, Fecher-Jones I, Hoedjes M, Varkonyi-Sepp J, et al. 

The role of behavioral science in personalized multimodal prehabilitation in cancer. Frontiers in 

Psychology. 2021;12:261. 

98. Scheede‐Bergdahl C, Minnella E, Carli F. Multi‐modal prehabilitation: addressing the 

why, when, what, how, who and where next? Anaesthesia. 2019;74:20-6. 

99. Michie S, Van Stralen MM, West R. The behaviour change wheel: a new method for 

characterising and designing behaviour change interventions. Implementation science. 2011;6:1-

12. 

100. Bandura A. Health promotion by social cognitive means. Health education & behavior. 

2004;31(2):143-64. 

101. Kwasnicka D, Dombrowski SU, White M, Sniehotta F. Theoretical explanations for 

maintenance of behaviour change: a systematic review of behaviour theories. Health psychology 

review. 2016;10(3):277-96. 

102. Vogel R, Moulder E, Huggins M. The extent of public participation. Public Management. 

2014;96(2):6-10. 



 
 

122 

103. Ivers NM, Grimshaw JM, Jamtvedt G, Flottorp S, O’Brien MA, French SD, et al. 

Growing literature, stagnant science? Systematic review, meta-regression and cumulative 

analysis of audit and feedback interventions in health care. Journal of general internal medicine. 

2014;29:1534-41. 

104. Morris LS, Grehl MM, Rutter SB, Mehta M, Westwater ML. On what motivates us: a 

detailed review of intrinsic v. extrinsic motivation. Psychological medicine. 2022;52(10):1801-

16. 

105. Corriveau J, Alavifard D, Gillis C, editors. Demystifying malnutrition to improve 

nutrition screening and assessment in oncology. Seminars in Oncology Nursing; 2022: Elsevier. 

106. Carli F, Awasthi R, Gillis C, Baldini G, Bessissow A, Liberman AS, et al. Integrating 

prehabilitation in the preoperative clinic: a paradigm shift in perioperative care. Anesthesia & 

Analgesia. 2021;132(5):1494-500. 

107. Kleinheksel A, Rockich-Winston N, Tawfik H, Wyatt TR. Demystifying content analysis. 

American journal of pharmaceutical education. 2020;84(1):7113. 

108. Hsieh H-F, Shannon SE. Three approaches to qualitative content analysis. Qualitative 

health research. 2005;15(9):1277-88. 

109. Humphries MD, Welch P, Hasegawa J, Mell MW. Correlation of patient activation 

measure level with patient characteristics and type of vascular disease. Annals of vascular 

surgery. 2021;73:55-61. 

110. Haun J, Noland-Dodd V, Varnes J, Graham-Pole J, Rienzo B, Donaldson P. Testing the 

BRIEF health literacy screening tool. Fed Pract. 2009;26(12):24-31. 

111. Boyd C, Smith CD, Masoudi FA, Blaum CS, Dodson JA, Green AR, et al. Decision 

making for older adults with multiple chronic conditions: executive summary for the American 



 
 

123 

Geriatrics Society guiding principles on the care of older adults with multimorbidity. Journal of 

the American Geriatrics Society. 2019;67(4):665-73. 

112. Antonescu I, Scott S, Tran TT, Mayo NE, Feldman LS. Measuring postoperative 

recovery: what are clinically meaningful differences? Surgery. 2014;156(2):319-27. 

113. Coughlin SS, Vernon M, Hatzigeorgiou C, George V. Health literacy, social determinants 

of health, and disease prevention and control. Journal of environment and health sciences. 

2020;6(1). 

114. Roffman C, Buchanan J, Allison G. Charlson comorbidities index. Journal of 

physiotherapy. 2016;62(3). 

115. Shrier W, Dewar C, Parrella P, Hunt D, Hodgson LE. Agreement and predictive value of 

the Rockwood Clinical Frailty Scale at emergency department triage. Emergency Medicine 

Journal. 2021;38(12):868-73. 

116. Enright PL. The six-minute walk test. Respiratory care. 2003;48(8):783-5. 

117. ATS Statement. American Journal of Respiratory and Critical Care Medicine. 

2002;166(1):111-7. 

118. Spinhoven P, Ormel J, Sloekers P, Kempen G, Speckens AE, van Hemert AM. A 

validation study of the Hospital Anxiety and Depression Scale (HADS) in different groups of 

Dutch subjects. Psychological medicine. 1997;27(2):363-70. 

119. Lee D, Wang A, Augustin B, Buajitti E, Tahasildar B, Carli F, et al. Socioeconomic status 

influences participation in cancer prehabilitation and preparation for surgical recovery: A pooled 

retrospective analysis using a validated area-level socioeconomic status metric. European Journal 

of Surgical Oncology. 2023;49(2):512-20. 



 
 

124 

120. Laporte M, Keller H, Payette H, Allard J, Duerksen D, Bernier P, et al. Validity and 

reliability of the new Canadian Nutrition Screening Tool in the ‘real-world’hospital setting. 

European journal of clinical nutrition. 2015;69(5):558-64. 

121. Godin G. The Godin-Shephard leisure-time physical activity questionnaire. The Health & 

Fitness Journal of Canada. 2011;4(1):18-22. 

122. Rosenberg M. Rosenberg self-esteem scale. Journal of Religion and Health. 1965. 

123. Alonso J, Permanyer-Miralda G, Cascant P, Brotons C, Prieto L, Soler-Soler J. Measuring 

functional status of chronic coronary patients: reliability, validity and responsiveness to clinical 

change of the reduced version of the Duke Activity Status Index (DASI). European heart journal. 

1997;18(3):414-9. 

124. Stewart AL, Mills KM, King AC, Haskell WL, Gillis D, Ritter PL. CHAMPS physical 

activity questionnaire for older adults: outcomes for interventions. Medicine & Science in Sports 

& Exercise. 2001;33(7):1126-41. 

125. Bohannon RW. Dynamometer measurements of hand-grip strength predict multiple 

outcomes. Perceptual and motor skills. 2001;93(2):323-8. 

126. Bohannon RW, Bubela DJ, Magasi SR, Wang Y-C, Gershon RC. Sit-to-stand test: 

performance and determinants across the age-span. Isokinetics and exercise science. 

2010;18(4):235-40. 

127. Kyle UG, Bosaeus I, De Lorenzo AD, Deurenberg P, Elia M, Gómez JM, et al. 

Bioelectrical impedance analysis—part I: review of principles and methods. Clinical nutrition. 

2004;23(5):1226-43. 



 
 

125 

128. Buttar KK, Saboo N, Kacker S. A review: Maximal oxygen uptake (VO2 max) and its 

estimation methods. International Journal of Physical Education, Sports and Health. 

2019;6(6):24-32. 

129. Atoui S, Carli F, Bernard P, Lee L, Stein B, Charlebois P, et al. Does a multimodal 

prehabilitation program improve sleep quality and duration in patients undergoing colorectal 

resection for cancer? Pilot randomized control trial. Journal of Behavioral Medicine. 2023:1-19. 

130. Akkad A, Jackson C, Kenyon S, Dixon‐Woods M, Taub N, Habiba M. Informed consent 

for elective and emergency surgery: questionnaire study. BJOG: An International Journal of 

Obstetrics & Gynaecology. 2004;111(10):1133-8. 

131. Ghulam AT, Kessler M, Bachmann LM, Haller U, Kessler TM, editors. Patients' 

satisfaction with the preoperative informed consent procedure: a multicenter questionnaire 

survey in Switzerland. Mayo Clinic Proceedings; 2006: Elsevier. 

132. Sawatzky R, Russell L, Friberg F, Carlsson EK, Pettersson M, Öhlén J. Longitudinal 

person-centered measurement: A psychometric evaluation of the Preparedness for Colorectal 

Cancer Surgery Questionnaire (PCSQ). Patient Education and Counseling. 2017;100(5):827-35. 

133. Carlsson E, Pettersson M, Öhlén J, Sawatzky R, Smith F, Friberg F. Development and 

validation of the preparedness for Colorectal Cancer Surgery Questionnaire: PCSQ-pre 24. 

European Journal of Oncology Nursing. 2016;25:24-32. 

134. Ward WL, Hahn EA, Mo F, Hernandez L, Tulsky DS, Cella D. Reliability and validity of 

the Functional Assessment of Cancer Therapy-Colorectal (FACT-C) quality of life instrument. 

Quality of Life Research. 1999;8:181-95. 

135. Devlin N, Parkin D, Janssen B, Devlin N, Parkin D, Janssen B. An introduction to EQ-5D 

instruments and their applications. Methods for analysing and reporting EQ-5D data. 2020:1-22. 



 
 

126 

136. Bauer J, Capra S, Ferguson M. Use of the scored Patient-Generated Subjective Global 

Assessment (PG-SGA) as a nutrition assessment tool in patients with cancer. European journal of 

clinical nutrition. 2002;56(8):779-85. 

137. Hutchinson JM, Dodd KW, Guenther PM, Lamarche B, Haines J, Wallace A, et al. The 

Canadian Food Intake Screener for assessing alignment of adults’ dietary intake with the 2019 

Canada’s Food Guide healthy food choices recommendations: Scoring system and construct 

validity. Applied Physiology, Nutrition, and Metabolism. 2023;48(8):620-33. 

138. Wallace A, Martin A, Bédard A, Pitre C, Lemieux S, Simpson JR, et al. Development of 

the Canadian Eating Practices Screener to assess eating practices based on 2019 Canada's Food 

Guide recommendations. Applied Physiology, Nutrition, and Metabolism. 2023;48(12):907-18. 

139. Alipour A, Sharif N. Validity and reliability of the Sense of Coherence (SOC) 

questionnaire in university students. Pajoohandeh Journal. 2012;17(1):50-6. 

140. Ownby KK. Use of the distress thermometer in clinical practice. Journal of the advanced 

practitioner in oncology. 2019;10(2):175. 

141. Ghouchani HT, Lashkardoost H, Saadati H, Hojjat SK, Kaviyani F, Razaghi K, et al. 

Developing and validating a measurement tool to self-report perceived barriers in substance use 

treatment: the substance use treatment barriers questionnaire (SUTBQ). Substance Abuse 

Treatment, Prevention, and Policy. 2021;16:1-8. 

142. Bowyer A, Heiberg J, Sessler D, Newman S, Royse A, Royse C. Validation of the 

cognitive recovery assessments with the Postoperative Quality of Recovery Scale in patients with 

low‐baseline cognition. Anaesthesia. 2018;73(11):1382-91. 



 
 

127 

143. Shah HN, Barrett AA, Le PH, Arora P, Kamal RN, Amanatullah DF. Lack of alignment 

between orthopaedic surgeon priorities and patient expectations in total joint arthroplasty. Patient 

Safety in Surgery. 2023;17(1):17. 

144. Mrklas KJ, Barber T, Campbell-Scherer D, Green LA, Li LC, Marlett N, et al. Co-design 

in the development of a mobile health app for the management of knee osteoarthritis by patients 

and physicians: qualitative study. JMIR mHealth and uHealth. 2020;8(7):e17893. 

145. Crowe S, Fenton M, Hall M, Cowan K, Chalmers I. Patients’, clinicians’ and the research 

communities’ priorities for treatment research: there is an important mismatch. Research 

involvement and engagement. 2015;1:1-10. 

146. Arbuthnott A, Sharpe D. The effect of physician–patient collaboration on patient 

adherence in non-psychiatric medicine. Patient education and counseling. 2009;77(1):60-7. 

147. Darkins A, Ryan P, Kobb R, Foster L, Edmonson E, Wakefield B, et al. Care 

Coordination/Home Telehealth: the systematic implementation of health informatics, home 

telehealth, and disease management to support the care of veteran patients with chronic 

conditions. Telemedicine and e-Health. 2008;14(10):1118-26. 

148. Darkins A, Kendall S, Edmonson E, Young M, Stressel P. Reduced cost and mortality 

using home telehealth to promote self-management of complex chronic conditions: a 

retrospective matched cohort study of 4,999 veteran patients. Telemedicine and e-Health. 

2015;21(1):70-6. 

149. Zolnierek KBH, DiMatteo MR. Physician communication and patient adherence to 

treatment: a meta-analysis. Medical care. 2009;47(8):826-34. 



 
 

128 

150. Shen C, Gu L, Li N, Wang R, Yang X, Chu Z. Attitudes and perceptions of cancer 

patients and healthcare providers towards prehabilitation: A thematic synthesis. British Journal of 

Health Psychology. 2024;29(2):395-429. 

151. Hibbard JH, Mahoney E, Sonet E. Does patient activation level affect the cancer patient 

journey? Patient education and counseling. 2017;100(7):1276-9. 

152. Magallón-Botaya R, Méndez-López F, Oliván-Blázquez B, Carlos Silva-Aycaguer L, 

Lerma-Irureta D, Bartolomé-Moreno C. Effectiveness of health literacy interventions on anxious 

and depressive symptomatology in primary health care: A systematic review and meta-analysis. 

Frontiers in Public Health. 2023;11:1007238. 

153. Xu RH, Zhou L-m, Wong EL-y, Chang J, Wang D. Satisfaction with patient engagement 

and self-reported depression among hospitalized patients: a propensity-score matching analysis. 

Frontiers in Psychiatry. 2022;13:751412. 

154. Hamilton D, Lane JV, Gaston P, Patton J, Macdonald D, Simpson A, et al. What 

determines patient satisfaction with surgery? A prospective cohort study of 4709 patients 

following total joint replacement. BMJ open. 2013;3(4):e002525. 

155. Kahlenberg CA, Nwachukwu BU, McLawhorn AS, Cross MB, Cornell CN, Padgett DE. 

Patient satisfaction after total knee replacement: a systematic review. HSS Journal®. 

2018;14(2):192-201. 

156. Stacey D, Légaré F, Lewis K, Barry MJ, Bennett CL, Eden KB, et al. Decision aids for 

people facing health treatment or screening decisions. Cochrane database of systematic reviews. 

2017(4). 



 
 

129 

157. Oliveira VC, Refshauge KM, Ferreira ML, Pinto RZ, Beckenkamp PR, Negrao Filho RF, 

et al. Communication that values patient autonomy is associated with satisfaction with care: a 

systematic review. Journal of physiotherapy. 2012;58(4):215-29. 

158. Acquati C, Hibbard JH, Miller-Sonet E, Zhang A, Ionescu E. Patient activation and 

treatment decision-making in the context of cancer: Examining the contribution of informal 

caregivers’ involvement. Journal of Cancer Survivorship. 2021:1-11. 

159. Bensing J. Bridging the gap.: The separate worlds of evidence-based medicine and 

patient-centered medicine. Patient education and counseling. 2000;39(1):17-25. 

160. Gillis C, Li C, Lee L, Awasthi R, Augustin B, Gamsa A, et al. Prehabilitation versus 

rehabilitation: a randomized control trial in patients undergoing colorectal resection for cancer. 

Anesthesiology. 2014;121(5):937-47. 

161. Fereday J, Muir-Cochrane E. Demonstrating rigor using thematic analysis: A hybrid 

approach of inductive and deductive coding and theme development. International journal of 

qualitative methods. 2006;5(1):80-92. 

162. Bourganos K. Do patient and clinician goals align in a prehabilitation setting? A mixed 

methods study. [Master’s thesis] Montreal: McGill University. 2024. 

163. Hennink MM, Kaiser BN, Marconi VC. Code saturation versus meaning saturation: how 

many interviews are enough? Qualitative health research. 2017;27(4):591-608. 

164. Lawlor KB, editor Smart goals: How the application of smart goals can contribute to 

achievement of student learning outcomes. Developments in business simulation and experiential 

learning: Proceedings of the annual ABSEL conference; 2012. 

165. McCarthy D, Klein S. The triple aim journey: improving population health and patients' 

experience of care, while reducing costs. 2010. 



 
 

130 

166. Rajabiyazdi F, Alam R, Pal A, Montanez J, Law S, Pecorelli N, et al. Understanding the 

meaning of recovery to patients undergoing abdominal surgery. JAMA surgery. 2021;156(8):758-

65. 

167. Fleurent-Grégoire C, Burgess N, Denehy L, Edbrooke L, Engel D, Testa GD, et al. 

Outcomes reported in randomised trials of surgical prehabilitation: a scoping review. British 

journal of anaesthesia. 2024. 

168. Whittington JW, Nolan K, Lewis N, Torres T. Pursuing the triple aim: the first 7 years. 

The Milbank Quarterly. 2015;93(2):263-300. 

169. Goetz LH, Schork NJ. Personalized medicine: motivation, challenges, and progress. 

Fertility and sterility. 2018;109(6):952-63. 

170. Nepogodiev D, Martin J, Biccard B, Makupe A, Bhangu A, Ademuyiwa A, et al. Global 

burden of postoperative death. The Lancet. 2019;393(10170):401. 

171. Richards DP, Twomey R, Flynn T, Hunter L, Lui E, Stordy A, et al. Patient engagement 

in a Canadian health research funding institute: implementation and impact. BMJ open. 

2024;14(7):e082502. 

172. Ruco A, Nichol K. Patient engagement in research and innovation: a new framework. 

Elsevier; 2016. p. 290-3. 

173. Research CIoH. CIHR framework for citizen engagement [Internet] 2012 [ 

174. Corriveau J. Accessible and sustainable prehabilitation: The first stakeholder-informed 

logic model for prehabilitation programs. [Master’s thesis] Montreal: McGill University. 2024. 

175. Moyer A, Verhovsek H, Wilson VL. Facilitating the shift to population-based public 

health programs: innovation through the use of framework and logic model tools. Canadian 

Journal of Public Health. 1997;88(2):95-8. 



 
 

131 

176. Dwyer JJ, Makin S. Using a program logic model that focuses on performance 

measurement to develop a program. Canadian Journal of Public Health. 1997;88:421-5. 

177. Funnell SC, Rogers PJ. Purposeful program theory: Effective use of theories of change 

and logic models: John Wiley & Sons; 2011. 

178. Tsang J. Successful Multimodal Prehabilitation Prior to Elective Colorectal Cancer 

Resection: A Recursive Partitioning Analysis of Pooled Trial Data. [Master’s thesis] Montreal: 

McGill University. 2024. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

132 

7. SUPPLEMENTARY MATERIALS 

Supplementary Figure 1. Patient Engagement Handout developed at the PeriOperative Program 

(POP) with a patient partner. The handout summarizes the four pillars of POP (nutrition, physical 

fitness, mental health, and medical health) and asks patients to record strengths and weaknesses 

for each, as well as their goal for surgery (center top) and their rationale for said goal (center 

bottom).  
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Supplementary Table 1. Demographic and intervention outcomes collected pre- and post-

surgery at the Peri-Operative Program prehabilitation clinic. 

Variables Baseline Post-MP Definitions 

Biological & Physiological Factors 
   

 
Demographics 

   

  
Age (y) X 

  

  
Sex X 

  

  
Active Smoker X 

  

 
Anthropomorphic 

Measures 

   

  
Height (m) X 

  

  
Weight (kg) X X 

 

  
Body Mass Index 

(kg/m2) 

X X 
 

 
Nutrition phenotype 

   

  
Fat-Free Mass (kg) X X Measured by bioelectrical impedance 

analysis to assess malnutrition and cachexia 

  
Fat-Free Mass 

Index (kg/m2) 

X X Indexed to body surface area by dividing fat-

free mass by the square of height in meters.  

  
Patient-Generated 

Subjective Global 

Assessment 

X 
 

Validated tool for diagnosing malnutrition 

and triaging need for nutritional support 
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Grip strength (kg) X X Measures muscle function via hand grip 

dynamometer best value retained from 

bilateral testing. 

Functioning 
   

 
30-second Arm Curl 

Test (#) 

X X Upper body strength measured by number of 

bicep curls in 30 seconds holding a hand 

weight (women 5 lbs, men 8 lbs). Best value 

retained from bilateral testing. 

 
30-second Sit-to-

Stand Test (#) 

X X Lower body strength measured number of 

full stands in 30 seconds with arms folded 

across the chest 

 
Six-Minute Walk 

Distance (m) 

X X Physical endurance (ability to maintain 

submaximal aerobic exercise) measured by 

maximal distance walked in six minutes 

General Health Perceptions & Overall 

Quality of Life 

   

 
Health-Related 

Quality of Life 

   

  
SF-36 Bodily Pain 

Scale 

X X Measures patient-reported ability to live 

without limitations due to pain 

  
SF-36 General 

Health Perceptions 

Scale 

X X Measures patient self-assessment of general 

health and impact of symptoms 



 
 

135 

  
SF-36 Mental 

Health Scale 

X X Measures patient self-assessment of anxiety, 

depression, loss of behavioural/emotional 

control, and psychological well-being 

  
SF-36 Vitality 

Scale 

X X Measures patient self-assessment of 

subjective well-being and impact of disease 

 
Mood Disorder 

Screening 

   

  
Hospital Anxiety 

Depression Scale 

X X Screening test for psychiatric disorder 

among non-psychiatric hospital patients 

  
Generalized 

Anxiety Disorder 7-

item 

X 
 

Screening test for generalized anxiety 

disorder for general population 

Multimodal Prehabilitation Program 

Details 

   

  
Length of program 

(days) 

 
X Number of days between baseline and post-

prehabilitation assessments 

  
Overall Program 

Participation (%) 

 
X Weighted average of percent completed 

exercise and nutrition components 

  
Exercise 

Supervision (Y/N) 

 
X Exercise Intensity may affect efficacy of MP 

Clinical 

Outcomes 
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  LOS 

 

 X 

 

Measures length of stay in hospital in days 

from admission to discharge 

  Readmission  X Measures days of readmission to hospital 

after discharge 

  Complications  X Measures any complication graded with 

Clavien-Dindo and stratified by severity 

(Clavien-Dindo >=3) 

Table adapted from Dr. Janius Tsang’s thesis “Successful Multimodal Prehabilitation Prior to 

Elective Colorectal Cancer Resection: A Recursive Partitioning Analysis of Pooled Trial Data” 

(178).  
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Supplementary Table 2. Summary of the 13 reasons surgeons refer patients to the PeriOperative Program (POP) and pre-determined 

criteria for establishing successful attainment of referral aim for 192 prehabilitated patients.  

Referral 

reason 

extracted 

from 

Referral 

Form 

Frail/ 

Deconditioned 

Low albumin 

<35 

HbA1c 

> 8% 

BMI < 18 or >40 High 

medical risk 

Neoadjuvant 

therapy 

Smoker Major surgery Unintentional 

weight loss 

Anemia Poor 

nutrition 

Evaluation/ 

Optimization 

Help 

patient 

lose 

weight 

n (%) 6 (13.6) 4 (2) 4 (2) 55 (28.8) 31 (16.2) 32 (16.8) 63 (32.98) 73 (38.2) 14 (7.3) 17 (8.9) 4 (2) 14 (7.3) 9 (4.7) 

Definition of 

achievement  

Preoperative 

improvement in 

6MWT of at least 

19m or more 

Preoperative 

improved 

albumin >35 or 

PGSGA status 

change 

(improvement 

from B to A or 

C to B/A) or if 

numerical score 

improved by 4 

or reached cut-

point of PG-

SGA < 4  

Hba1c 

improve

ment 

from 

baseline 

level of < 

8% to > 

or = to 

8% 

Preoperative 

change of 5% or 

more, weight loss 

or BMI less than 

40kg/m2 or over 18 

kg/m2  

Any 

complications 

within 30-d 

post-surgery 

are avoided or 

non-serious 

(Clavien 

Dindo <=3)  

Any 

complications 

within 30-d 

post-surgery 

are avoided, 

PGSGA status 

change 

(improvement 

from B to A or 

C to B/A) or if 

numerical 

score 

improved by 4 

Any 

improvement 

in smoking 

cessation 

status 

(decreased 

frequency or 

stopped) 

Any 

complications 

within 30-d 

post-surgery are 

avoided or non-

serious 

Preoperative 

stabilization in 

weight (i.e., not 

decreasing) or 

any weight 

increase 

Increased 

ferritin or 

Hb>130 

compared 

to baseline 

PGSGA 

status change 

(improvement 

from B to A 

or C to B/A) 

or if 

numerical 

score 

improved by 

4 or reached 

cut-point of 

PG-SGA <4, 

or physical 

Any 

preoperative 

improvement in 

the following 

measurements: 

6MWT 

improved by 19 

or more, 

PGSGA status 

change 

(improvement 

from B to A or 

C to B/A) or if 

Preoperative 

loss of 5% 

body weight 

(if BMI 

>40), or 

change to 

BMI <40 
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or reached 

PG-SGA cut-

point of <4, 

and 6MWT 

improvement 

of at least 19m 

or more 

markers 

improve 

(FFM or 

weight 

increase or 

decrease 

depending on 

baseline 

assessment) 

assessment, 

improvement 

in 6MWT of 

at least 19m 

or more) 

numerical score 

improved by 4 

or reached cut-

point of PG-

SGA < 4, FFM 

gained >1kg, 

FM loss of 

>1kg 

Legend PG-SGA is patient-generated subjective global assessment (malnutrition assessment); HbA1c is glycated hemoglobin (average glucose levels); 6MWT is six-minute walk test (functional capacity 

measurement); BMI is body mass index, FFM is fat-free mass (derived from bioelectrical impedance and inclusive of muscle); Hb is hemoglobin (blood hemoglobin content). 
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Supplementary Table 3. Results of chi squared test showing number of patients (n), proportion 

of patients (%), p value, and kappa statistics. 

All patients n=191       

  n % P value 𝑲𝒂𝒑𝒑𝒂 

Agreement between two reviewers on 

goal alignment  

191 97.8 <0.0001 𝜒(2) = 0.9645 

Agreement between two reviewers on 

achievement of clinician referral aims 

191 98.2 <0.0001  𝜒(2) = 0.9632 

Alignment between patient goal and surgeons’ referral aim, n=167 

Did not align 31 19 <0.001 𝜒(2) = 39.5 

Did align 55 33 

Partially aligned 81 49 

Whether patients achieved surgeons’ referral aim, n=167 

Did not achieve 70 42     

Achieved 97 58 

Patients achieved surgeons’ referral aim when goals were misaligned, n=31 

Did not achieve 26 84  <0.001 𝜒(2) = 39.5 

Did achieve 5 16 

Patients achieved surgeons’ referral aim when goals were aligned, n=55 

Did not achieve 8 15  <0.001  𝜒(2) = 39.5 

Did achieve 47 85 

Patients achieved surgeons’ referral aim when goals were partially aligned, n=81 
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Did not achieve 36 44  <0.001  𝜒(2) = 39.5 

Did achieve 45 55 

Level of patient activation and achievement of surgeons’ referral aim, n=161 

Level 1, did not achieve 19 12   

P=0.855 

  

𝜒(2) = 0.777 Level 1, achieved 20 12 

Level 2, did not achieve 9 6 

Level 2, achieved 13 8 

Level 3, did not achieve 12 7 

Level 3, achieved 16 10 

Level 4, did not achieve 29 18 

Level 4, achieved 43 27 

Health literacy score and achievement of surgeons’ referral aim, n=158 

BRIEF <13, did not achieve 19 12   

P=0.570 

  

𝜒(2) = 1.12 BRIEF <13, achieved 19 12 

BRIEF = >13<17, did not achieve 12 7 

BRIEF =13<17 x achieved 20 13 

BRIEF = >17, did not achieve 38 24 

BRIEF = >17, achieved 50 32 

PAM is patient activation measure; higher levels represent higher activation. BREIF is the health 

literacy screening tool; higher score represents greater health literacy  
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Supplementary Table 4. Univariate and multivariate logistic regression models for attainment 

of surgeons’ referral aim in 158 patients who received prehabilitation.  

Attainment of 

surgeons’ referral 

aim 

Unadjusted Adjusted 

 Odds ratio (95% 

CI) 

P-Value  Odds ratio (95% 

CI) 

P-

Value  

Goal alignment  1.59 (1.06, 2.40) 0.026 1.64 (1.07, 2.51) 0.024 

Health literacy  1.00 (0.93, 1.08) 0.945 1.00 (0.92, 1.09) 0.934 

Patient activation  1.00 (0.99, 1.01) 0.986 1.00 (0.99, 1.01) 0.974 

Charleson co-

morbidity index 

0.91 (0.80, 1.05) 0.204 0.88 (0.71, 1.10) 0.275 

Age 0.99 (0.97, 1.02) 0.587 1.00 (0.97, 1.05) 0.682 

Male sex  1.00 (0.54, 1.89) 0.979 1.03 (0.53, 2.01) 0.924 

CI is confidence interval. Goal alignment (no alignment=reference value) and sex are 

categorical; Age, health literacy, patient activation, and Charlson co-morbidity index are 

continuous variables. 
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Supplementary Figure 2. Concept mapping of 11 semi-structured patient interviews. The participant responses are organized into three categories 

(handout recall, goals, and general comments’) with the Teamwork Agreement included where relevant. Patient IDs are connected to the respective 

responses and lines have been drawn connecting themes touched on by multiple participants.
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Supplementary Table 5. Semi-structured interview questions.  

 

Interview questions 

j. Do you remember filling this out? 

k. Do you remember what your goal was? 

l. Did you meet the goal you set for yourself? 

m. How did the POP clinic contribute to your goal? Could this have been improved? 

n. What do you think about your answers now compared to the beginning of the program? (e.g., 

Thinking about the goal throughout, was it an attainable goal, would you change anything 

about your goal?) 

o. What was the goal that the clinic set for you? (e.g., What did you think about it? Did it align 

with your goal for yourself?) 

p. Is there anything you like or dislike about the goal handout itself? (e.g., Is it worthwhile? How 

is the wording? How do you feel about the way it’s used?) 

q. What do you think about the training materials provided by POP? (e.g., How did you use 

them? How did you find them visually?) 

r. What would you think about a “teamwork agreement” that clearly explains the expectations 

for the clinic and for the patient before you start the program? (e.g., Would this be helpful?) 
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Supplementary Table 6. Coding scheme used in Nvivo software to organize interview 

responses.  

Category Subcategory Codes 

Engagement Handout Recall I recall this Engagement 

Handout 

Recall vaguely 

Recall completely 

I do not recall this Engagement 

Handout 

Too much time has past 

Dislike paperwork in 

general (all blurs together) 

Goal Recall and Progress I met my goal Feel accomplished with at 

least one goal 

I did not meet my goal Do no feel accomplished 

with any goals 

I would change my goal Add new goal 

Modify existing goal 

I would not change my goal Accomplished already 

Still hopes to accomplish 

Personal Thoughts on 

Engagement Handout 

Pros on Engagement Handout Simple 

It ties themes of POP 

together 

Engages patients 

Cons on Engagement Handout Designate area to write 

their personal barriers to 

adherence 
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Be more visual 

Record progress 

throughout the program 

Allow privacy while the 

form is filled 

Leave space for patients to 

write as much or as little 

as they would like 

Perception of Teamwork 

Agreement 

Idea resonates Useful strategy to promote 

adherence 

Idea does not resonate Not a useful strategy 

 

 


