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Thesis abstract 

A convincing body of evidence exists supporting the reintroduction of liquids and solids 

within 24 hours after surgery. This practice is defined as early oral feeding and has been 

associated with faster recovery of gastrointestinal function, improved quality of life and 

reduced morbidity among various patient populations. In addition, the rapid reintroduction 

of nutrition after surgery is important for reducing the risk of malnutrition and its associated 

consequences. Hence, nutrition recommendations have been incorporated into evidence-

based guidelines for postoperative care among gynaecologic, hepatic, pancreaticoduodenal, 

gastrectomy, colorectal, rectal and pelvic patients. Despite clear guidelines, it is well known 

that the adoption of research findings into clinical practice is often a slow process, with 

evidence taking up to two decades to be established in habitual practice. Indeed, 

international and national surveys have reported a gap between evidence-based 

recommendations and practice for initiating and progressing patients onto nutritionally 

adequate solid diets following surgery. Collectively, this evidence provides a strong 

rationale for interventions targeting improved nutrition care following surgery. 

Integrated knowledge translation has emerged as an effective method for translating 

research findings into habitual practice across a range of healthcare settings. As such, this 

thesis describes how an integrated knowledge translation approach and the Knowledge to 

Action framework was used to guide the design a four-phased, multimethod program of 

research, aiming to improve nutrition practices and intakes among patients who have 

undergone surgery. Six studies were generated within this four-phased program of research. 

A programmatic approach was applied so that each phase (and study) informed the next.  

Studies 1-2 were undertaken in Phase 1: ‘Identify the problem’. Study 1, a systematic review 

including 29 articles, was conducted to identify and quantify the prevalence of delayed 

postoperative feeding across different healthcare settings and patient groups. Study 2, an 

observational investigation of 100 postsurgical patients, was conducted to precisely identify 

the prevalence of delayed and inadequate feeding, the contributing factors, and the patient 

group in greatest need of intervention. Collectively, these studies demonstrated that delayed 

diet prescription and delivery in conjunction with patient-related factors contributed to 

suboptimal feeding practices and nutritional intakes. Further, patients who had undergone 

lower gastrointestinal surgery were identified as the highest risk group, with the greatest 

disparity between recommendations and current practice. Hence, the knowledge generated 
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in Phase 1 suggested an intervention targeting professional, organisational and patient 

factors was warranted among individuals who have undergone colorectal surgery. 

Studies 3-5 were undertaken in Phase 2: ‘Adapting knowledge to local context and assess 

barriers to new knowledge use’. Study 3, a qualitative investigation involving 16 patients 

who had undergone colorectal surgery, was conducted to provide an in-depth understanding 

of the issues that individuals face immediately following surgery. Studies 4 and 5 focused 

on exploring staffs’ perceptions of nutrition among patients who have undergone colorectal 

surgery. Specifically, Study 4 was conducted to identify factors that multidisciplinary 

hospital staff (n = 18) perceived to influence timely and adequate feeding, while Study 5 

was undertaken to explore the factors influencing doctors’ (n = 21) decision-making 

regarding postoperative nutrition prescription. Study findings generated from this phase 

indicated that providing simple, clear and encouraging dietary-related information to 

patients, introducing a flexible feeding protocol, supporting doctors’ knowledge around 

clinical nutrition and gaining buy-in from senior medical staff may be effective strategies 

to improve nutrition practices and dietary intakes among patients who undergo colorectal 

surgery.   

Phase 3 involved ‘selecting, tailoring and implementing an intervention’ designed to 

improve nutrition practices and intakes among patients who undergo elective colorectal 

surgery. Consultation with knowledge users in the local setting and findings generated from 

Phases 1-2 (Studies 1-5) informed the selection and tailoring of the intervention. A 

multifaceted intervention including staff- and patient-related strategies was designed and 

implemented. Phase 4: ‘Monitor and evaluate outcomes’ involved evaluating the 

intervention through a pilot study (Study 6). This mixed methods investigation included pre- 

(n = 30) and post-intervention (n = 34) patients and was undertaken to evaluate a) the 

processes underpinning intervention implementation; and b) the outcomes of the 

intervention. Significant improvements in times to first diet prescription, delivery and 

intake; and patients’ nutritional intakes for the first 2 days after surgery were observed. 

However, times to first solid diet prescription, delivery and intake, and the overall 

proportion of patients who met their nutritional requirements for at least one day while in 

hospital, did not significantly differ from pre- to post-intervention. These findings are likely 

explained by the variable uptake of intervention strategies (0-100%). Overall, this body of 

research has significantly contributed to existing knowledge around nutrition practices and 

intakes among patients who undergo surgery and provides useful insights for clinicians and 

researchers seeking to implement evidence-based nutrition guidelines in their own setting. 
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EOF Early oral feeding 

EPR Estimated protein requirements  
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HCP Healthcare professional  
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KTA Knowledge to Action 
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PEM Protein energy malnutrition 
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POD Postoperative day 

PONV Postoperative nausea and vomiting  

RCT Randomized control trial 

SD Standard deviation  

TDF Theoretical Domains Framework 

TDS Three times a day 

TOF Traditional oral feeding 
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Chapter 1  

Introduction 

1.1 Background 

1.2 Research aims 

1.3 Structure of thesis  

1.1  Background  

Surgery is a branch of medicine that investigates, manages and/or treats disease or injury 

through the use of operative and instrumental techniques, to alleviate human suffering.1 

It is a treatment modality sought for a range of health conditions and trauma2 and may be 

required at any age, from neonates with congenital defects to elderly people with hip 

fractures.1 Surgery may be preventive or curative and is often a component of care for 

emergent and chronic conditions.1 Consequently, surgical care is an indispensable 

component of a functioning healthcare system3 and is recognised as a global health 

priority by international organisations, including the World Health Organisation and the 

World Bank.2, 4 

Surgical procedures form a major component of the care provided by Australian and 

international hospitals5 with ~313 million surgical procedures undertaken worldwide 

each year.2 In 2015-2016, 2.5 million hospitalisations (~24% of all hospitalisations) 

across Australia’s public and private sectors involved surgery.6 The average hospital 

length of stay (LOS) for surgical patients is procedure dependent and ranges from 2-12 

days,7-9 which is considerably longer than the average LOS for medical admissions (1-

4.5 days).10 This longer LOS is likely associated with prolonged recovery times, 

infections and/or complications,11 which may in part explain why the average surgical 

admission incurs 250% higher costs than medical admissions.12 Reducing healthcare 

expenditures and creating more efficient use of health resources is a policy priority.11 

Consequently, researchers and economists have investigated considerable time in finding 

ways to reduce postoperative complications and hospital LOS.11 

Nutrition is an intervention known to enhance recovery after surgery and has an important 

role in wound healing.13 The traditional oral feeding (TOF) approach dictates that patients 

should be nil-by-mouth and receive gastric decompression following surgery, until 

clinical signs of intestinal function return, usually evidenced by the passage of flatus or 
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bowel movement.14 Following this approach, patients are fasted for several days, then 

started on clear liquids and gradually advanced to solid foods, resulting in a substantial 

period (4-5 days) of inadequate nutritional intake.2 In recent years, the TOF approach has 

been scrutinised for its historic dogma.15 The practice dates back more than 100 years, 

with the first mention of postoperative feeding reported in a 1915 text book on care for 

patients undergoing abdominal surgery.16 It recommended patients should commence a 

clear liquid diet in the “first few days following surgery”, followed by a light protein diet 

(e.g. boiled eggs or fish) after “a day or two”.16 Similar postoperative nutrition 

recommendations were promoted in surgical textbooks through the 1930s and 1940s 

whereby the avoidance of oral nutrition within 24 hours after surgery was advised, 

irrespective of the site of surgery, and particularly so if it involved the gastrointestinal 

(GI) tract.17 As late as the 1990s these conservative recommendations continued to be 

promoted.18 The cautious reintroduction of nutrition following surgery evolved from the 

fear that feeding within 24 hours could result in postoperative nausea and vomiting 

(PONV), leading to aspiration and anastomotic dehiscence.14, 19, 20 However, there is 

limited evidence to suggest these adverse outcomes are likely to occur, particularly 

following non-GI surgeries.14 Further, a TOF approach can result in substantial periods 

of avoidable inadequate nutritional intake among patients who may already be at 

nutritional risk, and who require optimal nutrition for surgical recovery and prevention of 

complications.18  

Delaying timely and adequate oral intake has the potential to contribute to protein-energy 

Malnutrition (PEM). PEM is a condition which affects 33-64% of surgical patients21-24 

and has profound consequences for patients and hospitals.13, 21, 25-29 Undernourished 

patients are at greater risk of postoperative infections,30 complications27, 29 and slower 

wound healing,13 and have higher rates of morbidity and mortality.21, 28 PEM also results 

in increased hospital LOS21, 26 and higher readmission rates,26, 28 leading to increased 

hospital costs.28 While a number of factors may contribute to the development of PEM, 

such as disease-related factors, the postoperative dietary care provided to surgical patients 

is a modifiable factor that can be optimised through targeted interventions.31 As such, it 

is essential that healthcare professionals use an evidence-based approach when delivering 

nutrition care to prevent the development and/or progression of PEM in postoperative 

patients.  

Nine evidence-based guidelines (EBG) have been developed to inform nutrition care 

practices in the postoperative context.32-40 These guidelines recommend that liquid and 
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solid feeding should recommence within 24 hours after gynaecologic,39 hepatic,34 

pancreaticoduodenal,37 gastric,38 and colorectal, rectal and pelvic surgical procedures.32, 

33, 35, 36, 40 This practice is defined as early oral feeding (EOF) and is important for reducing 

the risk of PEM and its associated consequences. The recommendation grade given to 

EOF is moderate to strong, based on evidence generated from eleven meta-analyses 

incorporating over 10,000 non-critically ill adult postoperative patients.18, 41-50 

Collectively, this evidence has failed to support the TOF approach and many meta-

analyses have demonstrated the clear benefits and safety of EOF after surgery. For 

example, EOF has been associated with faster recovery of intestinal function,42-44, 46, 47 

reduced morbidity18, 41-43, 45 and improved patient satisfaction43 among adult, non-

critically ill, postoperative patients. These improved patient-related outcomes translate 

into a shorter LOS (0.46-2.36 days) which is both statistically significant and clinically 

meaningful.18, 41-44, 47 As such, there are many potential benefits associated with the rapid 

reintroduction of nutrition following surgery.   

Despite clear guidelines, it is well known that the adoption of research findings into 

clinical practice is often a slow and onerous process, with evidence taking up to two 

decades to be established in habitual practice.35 Further, studies show 30-40% of patients 

do not receive healthcare in accordance with evidence-based practice.51 Indeed, 

Australian52 and international studies suggest that TOF practices persist.53-55 A survey of 

Australian dietitians across 12 hospitals reported that only three hospitals permitted 

feeding before postoperative day one (POD1), whilst the remaining progressed feeding 

over POD2-POD4 by offering liquids then solid diets.52 International surveys report 

similar findings with 23-50% of patients commencing feeding on POD1 or POD2.53-55 

Collectively, these findings indicate a gap between evidence-based guideline 

recommendations and practice for initiating and progressing patients onto nutritionally 

adequate diets following surgery. This evidence provides a strong rationale for 

interventions targeted at improving nutrition practices following surgery. 

Given (i) the delivery of nutrition after surgery is a modifiable risk factor for PEM; (ii) 

the proven safety and benefits associated with EOF; and (iii) the large knowledge to 

practice gap that exists, an intervention designed to improve postoperative feeding 

practices and oral intakes is required. Such an intervention has the potential to improve 

patient and healthcare outcomes.  
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Many models/frameworks for supporting the translation of knowledge into practice have 

been developed, outlining the steps necessary to design, implement and evaluate 

evidence-based interventions.56 This program of research was guided by the Knowledge 

to Action (KTA) framework proposed by Graham et al.57 Specifically, the Action Cycle 

of the KTA framework was used to inform the development of an intervention designed 

to improve nutrition practices and intakes among patients who undergo surgery. 

1.2  Research aims  

The research presented in this thesis has four overarching aims: 

1) to describe current postoperative feeding practices and identify factors related 

to delayed or EOF;  

2) to explore the knowledge, attitudes, beliefs, practices, behaviours and perceived 

enablers/barriers of patients and hospital staff around postoperative feeding; 

3) to develop and implement a context-specific intervention for improving 

postoperative nutrition practices and intakes, through collaboration with key 

stakeholders; and 

4) to evaluate the acceptability and effect of this tailored intervention, intended to 

improve feeding practices and intakes among a selected group of postoperative 

patients. 

1.3  Structure of thesis 

To achieve the four overarching aims of this thesis, a four-phase program of research, 

underpinned by a knowledge translation framework, was designed and undertaken. Six 

studies were generated from this work. As such, this thesis has been structured as a PhD 

with publication. The thesis is divided into 10 chapters. Following this introductory 

chapter, Chapter 2 presents a review of the literature, focusing on the evidence for EOF 

and current guideline recommendations. Chapter 3 describes the knowledge translation 

framework selected and provides a brief outline of the work conducted as part of this 

doctoral candidature. Chapters 4, 5, 6, 7, 8 and 9 give a summary of the research methods 

and presents the findings of each study. Lastly, Chapter 10 provides an overall discussion 

and conclusion to this thesis, as well as recommendations for clinical practice and future 

research directions.   
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Chapter 2  

Literature review 

2.1 Preface 

2.2 Evidence for the benefits of early oral feeding (EOF) 

2.3 Evidence for the safety of EOF 

2.4 Diet progression and adequacy 

2.5 Evidence-based guidelines (EBG) 

2.6 Summary 

2.1 Preface 

The evidence for nutrition practices and intakes among patients who have undergone 

surgery is described and critically analysed in this chapter. Initially, the benefits (Section 

2.2) and safety (Section 2.3) of EOF among various postoperative patient groups are 

presented. A description of the diet types prescribed after surgery and how these may 

influence feed tolerance and PEM risk is presented in Section 2.4. In Section 2.5 a 

summary of EBG for EOF among various surgical populations and an overview of their 

use in practice is presented. Lastly, a summary of the literature review is provided in 

Section 2.6. 

Peer-reviewed journals were identified through PubMed, Web of Science, Google 

Scholar, ProQuest, and Cumulative Index of Nursing and Allied Health Literature. 

Boolean search strategies were developed for each section. Search terms for Sections 2.3 

and 2.4 included combinations of the following terms: “early oral feeding” OR 

“traditional oral feeding” OR “nil-by-mouth” AND “meta-analysis” OR “safety” OR 

“benefits”. Search terms for Section 2.4. included the following “clear fluids” OR “free 

fluids” OR “nutrition” OR “oral intake” AND “tolerance” OR “adequacy” OR “intake”. 

(Note: the evidence for PEM was searched using other key words such as “malnutrition”). 

Lastly, the following search terms were used for Section 2.5: “guidelines” OR “ERAS” 

OR “practice” OR “frequency” OR “time” AND “Enhanced Recovery After Surgery” OR 

“early oral feeding” OR “EOF”. Cross-referencing and forward citation searches were 

used in all sections to reach literature saturation. Searches were conducted from August 

2016 through to July 2019. No date limits were applied to searches. Research articles and 

grey literature presented in languages other than English were excluded from this review. 
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2.2 Evidence for the benefits of early oral feeding (EOF) 

Since the first randomised control trial (RCT) conducted in 1979,58 11 meta-analyses 

(Table 1.1) including approximately 70 RCTs and the recruitment of over 10,000 patients 

have been conducted comparing EOF with TOF after surgery among non-critically ill, 

adult patients. Collectively, this evidence demonstrates the safety and clear benefits of 

EOF after surgery, such as reduced morbidity, faster recovery of intestinal function, 

improved satisfaction and reduced LOS and healthcare costs. An overview of the 

evidence for the benefits of EOF is provided below.   

2.2.1  Reduced morbidity 

Commencing feeding within 24 hours after surgery may improve immune function and 

wound healing and reduce overall morbidity.59 Six meta-analyses of studies comparing 

EOF with TOF among gynaecologic, upper GI and lower GI surgical populations, found 

patients who received early nutrition had significantly lower incidences of postoperative 

infections (e.g. pneumonia, sepsis, wound infection, abscess formation)41, 43, 49 and 

complications (e.g. dehydration, GI complications, repeat laparotomy, venous thrombosis 

and postoperative haemorrhage).18, 45  

In the most recent meta-analysis which included 15 studies (8 RCTs) and 2,112 patients 

who underwent upper GI surgery, the risk of acquiring pneumonia was significantly 

reduced among patients fed early compared with patients fed later (odds ratio [OR] 0.6, 

95% CI [confidence interval] 0.41 to 0.89, P = 0.01).41 By contrast, when pooled RCTs 

were analysed separately, only a trend towards reduced risk of pneumonia was observed 

among patients fed earlier (OR 0.77, 95% CI 0.49 to 2.60, P = 0.34).41 Several 

methodological limitations may potentially explain this difference. For example, large 

variation in the type of feeding commenced (nasogastric feds, water, liquid diet, soft diet) 

and its timing (TOF: after resolution of ileus or POD1-POD7; EOF: 80% of studies started 

feeding by POD1) across included study groups and designs (non-RCTs and RCTs) may 

have contributed to the magnitude of pooled benefits observed.41 Despite these 

limitations, the study provides evidence for EOF potentially reducing postoperative 

infections among patients that undergo upper GI procedures.  

The risk of developing complications (dehydration, GI complications, repeat laparotomy, 

venous thrombosis and postoperative haemorrhage) was significantly reduced (OR 0.55, 

95% CI 0.35 to 0.87, P = 0.01) among postoperative GI patients who received EOF 

compared with TOF in a large meta-analysis (n = 15 RCTs, 1,240 patients).18 
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Table 1.1. A summary of reviews and meta-analyses of studies comparing the benefits (and safety) of early oral feeing (EOF) vs. traditional 

oral feeding (TOF) among adult non-critically ill postoperative patients 

Author, 

year 

Surgery 

type 

Intervention 

(EOF) 
Control (TOF) 

No. of 

trials & 

patients 

Outcome measures and resultsᵃ Interpretation 

Willcutts et 

al., 201641 

Upper GI Defined by trial 

authors –

commencing oral 

intake ranged from 

POD0-POD3  

Commencing oral 

intake ranged 

from POD3-

POD7 or for the 

return of bowel 

function  

15 trials (8 

RCTs), 

n = 2,112 

*LOS: WMD -1.72 d, 95% CI -1.25 to -2.20

*Pneumonia: OR 0.6, 95% CI 0.41 to 0.89

Need for NGT: OR 0.55, 95% CI 0.23 to 1.32

Anastomotic dehiscence: OR 0.84, 95% CI 0.52 to 1.34

Mortality: OR 1.13, 95% CI 0.49 to 2.60

Reoperation: OR 0.76, 95% CI 0.46 to 1.26

Readmission: OR 1.13, 95% CI 0.67 to 1.88

EOF = Safe, 

tolerated & ↓ LOS 

& pneumonia    

Guo et al., 

201542 

Caesarean Oral intake started 

≤12 h after surgery 

Oral intake 

started >12 h after 

surgery or 

following return 

of bowel sounds/ 

movement  

20 trials 

(all RCTs), 

n = 4,584 

*LOS: MD -15.84 h, 95% CI -21.69 to -9.99

*First bowel sounds: MD -7.79 h, 95% CI -11.10 to -4.48ᵇ

*First passing flatus: MD -8.43 h, 95% CI -12.43 to -4.44ᵇ

*First bowel evacuation: MD -12.80 h, 95% CI -18.05 to -7.54ᵇ

*Time to regular diet: MD -15.86 h, 95% CI -24.05 to -7.66ᵇ

*Time to breastfeeding: MD -9.81 h, 95% CI -15.35 to -4.26ᵇ

*Intravenous fluid use: MD -6.67 h, 95% CI -9.69 to -3.65ᵇ

*Removal of FC: MD -11.38 h, 95% CI -21.09 to -1.67ᵇ

*Time to ambulation: MD -5.51 h, 95% CI -9.01 to -2.00ᵇ

Patient satisfaction: 22.00, 95% CI -13.81 to 57.18ᵇ

Wound complications: MD 1.07, 95% CI 0.48 to -2.36

EOF = Tolerated, 

↑ GI return, ↓ 

amount of 

postoperative care 

& LOS 

ᵉCharoenkwan 

et al., 201443 

Gynaeco-

logic 

Oral intake of fluids 

or food ≤24 h after 

surgery 

Oral intake >24 h 

after surgery and 

only after signs of 

postoperative 

ileus resolution 

5 trials (all 

RCTs), 

n = 631 

*LOS: MD -0.92 d, 95% CI -1.53 to -0.31

*Infectious complications: RR 0.20, 95% CI 0.05 to 0.73ᵇ

*Patient satisfactionᵃ: MD 11.10, 95% CI 6.68 to 15.52

*First bowel sounds: MD -0.32 d, 95% CI -0.61 to -0.03

*First passing flatus: MD -0.21 d, 95% CI -0.40 to -0.01ᵇ

*Time to solid diet: MD -1.47 d, 95% CI -2.26 to -0.68

Paralytic ileus: RR 0.47, 95% CI 0.17 to 1.29ᵇ

Nausea & vomiting: RR 1.03, 95% CI 0.64 to 1.67

Abdominal distension: RR 1.07, 95% CI 0.77 to 1.47ᵇ

Need for NGT: RR 0.48, 95% CI 0.13 to 1.80ᵇ

First bowel evacuation: MD -0.25 d, 95% CI -0.58 to 0.09ᵇ

EOF = Safe, 

tolerated, ↑ 

recovery of bowel 

function & patient 

satisfaction & ↓ 

LOS and 

complications 
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Liu et al., 

201444 

Gastrec-

tomy 

Oral feeding of water 

or glucose saline 

initiated before flatus 

as tolerated 

Oral feeding 

initiated 

after flatus 

6 trials (all 

RCTs), 

n = 454 

*LOS: WMD -2.19 d, 95% CI -3.22 to -1.17

*First passing flatus: WMD -19.94 h, 95% CI -32.03 to -7.84

Postoperative complications: RR 0.97, 95% CI 0.71 to 1.33ᵇ

Tolerability of oral feedingᶠ: RR 0.99, 95% CI 0.91 to 1.07

Readmission rate: RR 1.00, 95% CI 0.30 to 3.31ᵇ

Anastomotic dehiscence: RR 0.31, 95% CI 0.01 to 7.30ᵇ

EOF = Safe, 

tolerated & ↓ LOS 

& time to first 

flatus  

Zhunag et al., 

201345 

Elective 

colorectal 

Any oral caloric 

intake commencing 

≤24 h postoperatively 

Withholding oral 

intake until 

passage of flatus 

or bowel 

movement or >24 

h postoperatively 

7 RCTs, 

 n = 587 

*Postoperative complications: RR -0.70, 95% CI -0.50 to -0.98

*LOS: WMD -1.58 d, 95% CI -2.77 to -0.39

Anastomotic dehiscence: RR -0.47, 95% CI -0.19 to +1.15

Pneumonia: RR -0.71, 95% CI -0.31 to +1.59

Wound infection: RR -0.69, 95% CI -0.34 to +1.37

Mortality: RR -0.61, 95% CI -0.15 to +2.50

Hospital costsᶜ: -72 USD

Need for NGT: +RR 1.31, 95% CI -0.78 to +2.21

Vomiting: RR +1.08, 95% CI -0.77 to +1.53

EOF = Safe, 

tolerated & ↓ LOS 

& complications  

Hsu et al., 

201346 

Caesarean Oral feeding ≤12 h 

postoperatively  

Ranged from 8-48 

h after surgery or 

presence of bowel 

sounds 

17 trials 

(14 RCTs), 

n = 2,966 

*First bowel sounds: MD -9.21 h, 95% CI -14.26 to -4.17

*First passing flatus: MD -10.01 h, 95% CI -15.15 to -4.87

*First bowel evacuation: MD -14.57 h, 95% CI -20.11 to -9.03

Ileus: OR 0.98, 95% CI 0.71 to 1.36

Vomiting: OR 0.90, 95% CI 0.51 to 1.59

Nausea: OR 1.03, 95% CI 0.70 to 1.51

Abdominal distention: OR 0.82, 95% CI 0.55 to 1.23

Diarrhea: OR 0.62, 96% CI 0.26 to 1.45

EOF = Safe, 

tolerated & ↑ 

return of bowel 

function  

Osland et al., 

201118 

Elective 

GI 

Provision of 

nutritionally 

significantd oral or 

EN feeds via NG or 

jejunal feeding tube 

≤24 h 

postoperatively 

Withholding 

nutrition provision 

until bowel 

function 

resumption, as 

evidenced by either 

passage of flatus or 

bowel motion 

15 RCTs, 

n = 1,240 
*Postoperative complications: OR -0.55, 95% CI -0.35 to -0.87

Anastomotic dehiscence: OR -0.75, 95% CI -0.39 to +1.4

Mortality: OR -0.71, 95% CI -0.32 to +1.56

First passing flatus: WMD -0.42 d, 95% CI -1.12 to +0.28

First bowel evacuation: WMD -0.28 d, 95% CI -1.20 to +0.64

LOS: WMD -1.28 d, 95% CI -2.94 to +0.38

Need for NGT: OR +1.48, 95% CI, -0.93 to +2.35

EOF = Safe & ↓ 

complications  

Lewis et al., 

200948 

Elective 

GI 

Any oral caloric 

intake or any kind of 

tube feeding 

commenced ≤24 h 

postoperatively 

Caloric oral 

intake or tube 

feeding >24 h 

postoperatively 

13 trials 

(all RCTs), 

n = 1,173 

Wound Infections: RR 0.78, 95% CI 0.38, 1.62  

Pneumonia: RR 0.71, 95% CI 0.32, 1.59  

Mortality: RR 0.42, 95% CI 0.18, 0.96  

Anastomotic dehiscence: RR 0.62, 95% CI 0.30, 1.28  

Intra-abdominal abscesses: RR 0.94, 95% CI 0.32, 2.77 

No obvious benefit 

of keeping patients 

NBM after surgery 
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Vomiting: RR 1.23, 95% CI 0.97, 1.55  

Need for NGT: RR 1.21, 95% CI 0.73 to 1.99 

LOS: WMD -0.89, 95% CI -1.58, -0.20 
eAndersen et 

al., 201150 

GI (mainly 

colorectal) 

Oral intake and any 

kind of tube feeding 

containing calories 

commenced within 

≤24 h postoperatively 

None caloric oral 

intake or any kind 

of tube feeding 

commenced 

before the return 

of bowel function  

14 RCTs, 

n = 1,224 

*Vomiting: RR +1.27, 95% CI +1.01 to +1.6

Wound Infections: RR -0.77, 95% CI -0.48 to 1.22

Pneumonia: RR -0.76, 95% CI -0.36 to +1.58

Mortality: RR -0.41, 95% CI -0.18 to -0.93

Anastomotic dehiscence: RR -0.74, 95% CI -0.40 to +1.39

Intra-abdominal abscesses: RR -0.8, 95% CI -0.31 to +2.42

LOS: MD -0.89, 95% CI -1.58 to -0.20

EOF = Safe but ↑ 

incidence of 

vomiting  

Mangesi et al., 

200247 

Caesarean Defined by trial 

authors - oral fluids 

and foods usually 

consumed within 6-8 

h postoperatively  

Consumption of 

oral fluids and 

foods ranged 

from 2-48h after 

surgery or 

presence of bowel 

sounds 

6 trials (all 

RCTs), 

n = 929 

*First bowel sounds: MD -4.30 h, 95% CI -6.78 to -1.82ᵇ

*Time to first food intake: WMD -7.20 h, 95% CI 13.26 to -1.14ᵇ

*LOS: MD -0.46 d, 95% CI -1.21 to 0.30

*Abdominal distension: RR 0.78, 95% CI 0.55 to 1.11ᵇ

Nausea: RR 1.08, 95% CI 0.65 to 1.78ᵇ

Vomiting: RR 1.00, 95% CI 0.31 to 3.16ᵇ

First bowel evacuation: MD 1.54 h, 95% CI -3.42, 6.50ᵇ

First passing flatus: MD 1.85 h, 95% CI -2.49 to 6.19ᵇ

Paralytic ileus: RR 1.19, 95% CI 0.68 to 2.08ᵇ

EOF = Safe, 

tolerated, ↓ time to 

solid food 

commencement & 

LOS 

Lewis et al., 

200149 

Elective 

GI 

Any type of EN feed 

started ≤24 h 

postoperatively 

NBM and 

intravenous fluids 

with introduction 

of EN and diet as 

tolerated 

11 trials 

(all RCTs), 

n = 837 

*Infection (any): RR 0.72, 95% CI 0.54 to 0.98ᵇ

*LOS: MD -0.84 d, 95% CI -0.36 to -1.33ᵇ

*Vomiting: RR 1.27, 95% CI 1.01 to 1.61ᵇ

Anastomotic dehiscence: RR 0.53, 95% CI 0.26 to 1.08ᵇ

Wound infection: RR 0.71, 95% CI 0.44 to 1.17ᵇ

Pneumonia: RR 0.73, 95% CI 0.33 to 1.59ᵇ

Intra-abdominal abscess: RR 0.87, 95% CI 0.31 to 2.42ᵇ

Mortality: RR 0.48, 95% CI 0.18 to 1.29ᵇ

EOF = Safe, ↓ 

LOS but not 

tolerated 

CI, confidence interval; D, day; EN, enteral nutrition; EOF, early oral feeding; FC, Foley catheter; H, hours GI, gastrointestinal; LOS, length of stay; NBM, nil-by-mouth; NGT, nasogastric 

tube, MD: mean difference; OR, odds ratio; POD, postoperative day; RR, relative risk ratio; TOF, traditional feeding; USD, United States dollar; WMD, weighted mean difference. 

Note: tolerance defined as no significant increase in postoperative nausea and vomiting, abdominal distention, diarrhea and/or need for NGT reinsertion.  

*Significantly different.

ᵃRandom Effects Model employed unless indicated otherwise (bFixed Effects Model used).

ᶜMeta-analysis was not conducted.

ᵈFree fluids or standard hospital diet.
eUpdated version of Lewis et al., 200149 and Lewis et al., 2009.48
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The validity of these findings is strengthened by the stringent eligibility criteria employed 

and clear definitions of EOF and TOF provided by included studies. Further, similar 

results were reported in a more recent, albeit smaller, meta-analysis of 587 patients who 

underwent elective colorectal surgery.45 While some meta-analyses comparing EOF with 

TOF have only reported a trend towards reduced morbidity markers among patents fed 

early,44 collectively, evidence for EOF reducing the incidence of infections and 

complications appears favourable among patients who undergo gynaecologic and upper 

and lower GI surgical procedures. 

The mechanism(s) behind the effect of EOF on reducing morbidity remains unclear. 

However, the influence nutrition has on attenuating the catabolic response induced by 

surgery is one explanation. For example, immune defences and wound healing are key 

determinants in preventing postoperative infections and complications, and both heavily 

rely on the synthesis of new proteins; a process enhanced by the provision of adequate 

nutrition.50, 60 Further, EOF may reduce gut permeability (i.e. maintain bowel mucosa 

barriers), thereby preventing intraluminal bacterial and toxin translocation, and thus the 

likelihood of systemic inflammation, sepsis and organ dysfunction/failure.14, 61, 62  

2.2.2  Improved satisfaction 

Early provision of nutrition after surgery has been shown to influence patient 

satisfaction.42, 43 However, compared with other patient-related benefits associated with 

EOF (reduced morbidity and improved GI function), patient satisfaction has been less 

extensively investigated in RCTs63-65 and meta-analyses.42  

The only meta-analysis to investigate patient satisfaction reported no significant effect of 

EOF compared with TOF among patients who underwent caesarean delivery (22.00, 95% 

CI -13.81 to 57.18, P = 0.22).42 However, only two studies (n = 400 patients in total) and 

one patient group were included in this analysis, limiting the generalisability of these 

findings. In contrast, RCTs have demonstrated significant improvements in satisfaction 

scores among postoperative gynaecologic64 and obstetric65 patients who were fed early. 

Minig et al.64 undertook a RCT to compare EOF (defined as commencing a liquid diet on 

POD1 and a regular diet thereafter) with TOF (defined as commencing a liquid diet after 

resolution of ileus) in 143 postoperative gynaecologic patients. Patient satisfaction scores 

were significantly higher among patients who received EOF compared with TOF (82.8 

vs. 71.7, P ≤ 0.001).64 Further, 58% of women who received delayed feeding wished they 

could have ate sooner.64 Similarly, a RCT reported higher maternal satisfaction scores 
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among 196 post-caesarean women fed early compared with those fed later (90 vs. 60, P 

≤ 0.001).65 While it appears EOF may contribute to higher patient satisfaction scores, this 

evidence is limited to postoperative gynaecologic and caesarean patients. Further research 

is therefore required to confirm this finding among other postoperative groups, such as 

upper and lower GI surgical patients, where greater incidences of nausea and vomiting 

may be present.  

Satisfaction is multidimensional and thus a range of factors may influence how a patient 

responds.66, 67 A recent qualitative study explored the physical and emotional impact of 

fasting among preoperative/symptomatic (n = 6) and postoperative (n = 6) patients.66 

Overwhelmingly, thirst was the worst physical effect of fasting reported and patients were 

emotionally fixated on food during the first few days of fasting.66 Another study reported 

that the perception of thirst in the immediate postoperative period led to intense emotional 

and psychological discomfort that resulted in increased anxiety, irritability, despair and 

weakness.67 The latter finding may be explained by the significance that food has in 

structuring the day for inpatients and its social function.66 These findings suggest that the 

improved physical (reduced thirst and hunger) and psychosocial (feelings of control and 

social inclusion/interaction) parameters observed with EOF may contribute to higher 

satisfaction scores.  

2.2.3  Shorter LOS and hospital costs 

Hospital-related benefits, including reduced LOS and hence hospital costs have been 

observed with EOF. Six meta-analyses of studies among upper and lower GI,44, 45 

obstetric,42, 47 or gynaecologic43 patients have reported those who receive EOF after 

surgery have shorter LOS than patients receiving TOF.41-45, 47 

The largest pooled difference in LOS (weighted mean difference [WMD]  -2.36 d, 95% 

CI -3.37 to -1.34, P < 0.0001) was reported in a recent meta-analysis of six RCTs 

comparing EOF with TOF among gastrectomy patients.44 However, these results need to 

be interpreted with caution, as the eligibility criteria employed were not stringent, which 

potentially influenced the magnitude of this finding.44 For example, five of the six 

included studies compared not only EOF with TOF but also other evidence-based 

Enhanced Recovery After Surgery (ERAS) interventions with traditional perioperative 

care practices (e.g. avoidance of bowel preparation vs. bowel preparation and non-opioid 

analgesics vs. opioid analgesics).68-72 Given the strong evidence that ERAS interventions 
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collectively reduce LOS,8, 21, 45, 73-84 this finding may not solely be reflective of EOF but 

the cumulative effect of various evidence-based perioperative interventions.  

In contrast, a recent meta-analysis of data from seven RCTs (including 587 patients who 

underwent colorectal surgery) applied more stringent eligibility criteria to investigate the 

influence of feed timing on  LOS.45 Only studies where EOF was defined as oral caloric 

intake commenced within 24 hours after surgery were included and studies reporting the 

use of concurrent ERAS pathway interventions were excluded.45 Again, this meta-

analysis demonstrated that postoperative patients who received EOF had significantly 

shorter LOS (WMD -1.58 d, 95% CI -2.77 to -0.39, P = 0.009).45 Therefore, while the 

combined effect of various ERAS pathway interventions may result in shorter LOS as 

opposed to solely receiving EOF, meta-analyses conducted among postoperative upper 

GI,41 lower GI,45 obstetric42, 47 and gynaecologic43 patients report clinically significant 

reductions in LOS (0.46-1.72 days) when EOF is administered exclusively.  

The reduced LOS is likely attributed to patient-related benefits associated with EOF 

previously described, including reduced morbidity and increased GI tract recovery. For 

example, a faster return of GI tract function may reduce LOS, considering open bowels 

are often a criterion for hospital discharge.42 Theoretically, shorter LOS should translate 

into reductions in healthcare expenditures, however, comprehensive economic analyses 

are yet to be conducted.85  

2.3 Evidence for the safety of EOF 

The TOF approach evolved from fears that feeding within 24 hours after surgery could 

contribute to anastomotic dehiscence and PONV, particularly in the presence of 

postoperative ileus. However, evidence from meta-analyses (presented in Table 1.1) and 

recent studies comparing EOF to TOF have established that early introduction of nutrition 

is safe among various patient groups. An overview of this evidence is provided below.   

2.3.1  Postoperative ileus 

Postoperative ileus, defined as a transient impairment of bowel motility, is the most 

common concern following surgery, particularly if the GI tract is involved.86 The exact 

mechanisms leading to postoperative ileus are unknown, but intraoperative bowel 

manipulation, perioperative pain management and postoperative sympathetic 

hyperactivity may contribute.20, 46, 87 While dysmotility (i.e. ileus) commonly occurs 

following GI surgery and surgeries using general anaesthesia, it is usually localised, and 

not clinically significant.88 Surgeries most likely to induce dysmotility include major 
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abdominal, retroperitoneal and extra-abdominal surgery and can result in delayed gastric 

emptying and small intestinal absorption which is normally resolved a day after the 

surgery, while colonic activity typically returns on POD2.50  Only two meta-analyses have 

investigated the effect of EOF and TOF on ileus incidence.43, 47 Both reported no 

significant increase in the risk of ileus among gynaecologic43 and obstetric47 patients who 

received early feeding. In fact, EOF has been demonstrated to hasten the return of GI 

function, reducing the length and risk of postoperative ileus among GI and non-GI 

patients. Five meta-analyses18, 42-44, 46, 47 of studies comparing EOF with TOF among 

obstetric, gynaecologic and GI patients reported significant improvements in the return 

of gut function, including reducing times to first bowel sounds,42, 43, 46, 47 passing flatus42-

44, 46 and/or bowel evacuation.42, 46 These findings challenge the notion that postoperative 

ileus, in general, should be a major deterrent in commencing EOF after surgery. 

2.3.2  Anastomotic dehiscence 

Anastomotic dehiscence, caused by food or vomiting from oral intolerance, is proposed 

as a reason for avoiding EOF after GI surgery. However, endogenous intestinal secretions 

continue to be secreted after surgery and are readily reabsorbed throughout the GI tract 

irrespective of whether oral intake has commenced.50 Therefore, in the absence of 

nasogastric tube (NGT) insertion, patients who have undergone surgery are already 

tolerating the 1-2 litres of endogenous intestinal fluid.89 Furthermore, evidence derived 

from human and animal experiments show EOF may increase anastomotic collagen 

deposition and strength, thereby reducing the risk of wound dehiscence.90-92  

To date, seven meta-analyses of studies among various ‘high risk’ groups, such as patients 

who undergo emergent and elective lower and upper GI procedures, have found no 

significant increase in the incidence of anastomotic dehiscence among patients fed early 

compared to those feed according to the TOF protocol.18, 41, 44, 45, 48-50 Furthermore, a 

recent systematic review (n = 9 studies, 879 patients) specifically exploring the effect of 

oral intake on anastomotic leakage reported that EOF did not increase the risk of 

anastomotic leakage incidence compared with TOF.93 Rather, the authors reported that 

EOF may be of benefit to anastomotic healing.93 Collectively, these findings demonstrate 

that providing EOF after surgery is safe and does not adversely increase the risk of 

anastomotic dehiscence. 

http://journals.sagepub.com.libraryproxy.griffith.edu.au/doi/full/10.1177/0148607110385698
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2.3.3  Postoperative nausea and vomiting (PONV) 

Fears of PONV, which may in turn lead to aspiration, nutritional regression, distress, 

prolonged hospitalisation and increase readmission rates and costs,94 have led to treatment 

entailing starvation until the passage of flatus. Indeed, these concerns may have been 

justified two or three decades ago, when there was a higher incidence of PONV (75-80%) 

before more modern anaesthetic (e.g. opioid-free or opioid-reduced and regional anesthesia) 

and laparoscopic surgical techniques were employed.95, 96 However, with the use of 

advanced analgesic and surgical techniques,14 the incidence of PONV is lower among 

patients who undergo surgery today (20-30%).94 Thus, while PONV are part of the 

pathophysiologic response to surgery,14 current concerns that EOF may contribute to 

PONV may be overestimated. Indeed, only two49, 50 of ten18, 41, 43-50 meta-analyses 

reporting nasogastric reinsertion, nausea and/or vomiting rates found significantly higher 

incidences of vomiting among patients who received EOF following GI surgery. Further, 

these two meta-analyses49, 50 predominantly included older studies where the publication 

year of included studies ranged from 1979-2005 and few studies were published after 

2000,49, 50 which may have influenced the incidence of PONV. Collectively, these results 

demonstrate that surgery may induce PONV incidence among some patients, however, 

when nausea is effectively managed, fasting may not be necessary.43 

2.4 Diet progression and adequacy 

In addition to timing, the type and nutritional adequacy of the food/fluids provided after 

surgery are important factors to consider. Evidence suggests that commencing solid 

feeding early in the postoperative period is safe, tolerated and important to prevent the 

progression and/or development of PEM and its associated consequences. This evidence 

is summarised below.  

2.4.1  Diet type and tolerance 

Generally, clear liquids are the first diet prescribed postoperatively, irrespective of 

whether EOF or TOF is initiated.97 The clear liquid diet consists of foods that are 

transparent and liquid at room temperature, such as clear juices and sodas, broths, gelatine 

and popsicles.98 Traditionally, the diet then advances to full liquids, encompassing milk-

based liquefied foods and any other liquid foods allowed on the clear liquid diet.99 Once 

liquids are tolerated, solids are cautiously reintroduced, which may entail a transition 

from a low fibre/residue diet to a soft diet to a regular (full) diet prior to discharge.97, 99 

This practice is based on the belief that liquids are more easily tolerated in the presence 



15 

of postoperative ileus, reducing the risk of anastomotic breakdown and aspiration.89, 100 

However, there is minimal scientific data to support this cautious diet progression and the 

use of the traditional clear liquid, low residual/fibre and soft diet after surgery.  

Liquids, in contrast to solid foods, mitigate GI and pancreatic secretions, providing a 

theoretical advantage to attenuate postoperative ileus, PONV and GI disturbances.97 

However, patients may better tolerate oral intake when they are allowed to self-select 

more bland dietary items, including mashed potatoes, toast, soups and puddings; options 

that are not available on liquid diets.99, 100 For example, studies of patients who had 

undergone colorectal or abdominal surgery and were allowed to self-select liquid or solid 

foods at their own rate, were able to tolerate solid foods significantly sooner than those 

initiated on conventional schedules that began with clear fluids.101, 102 Therefore, liquids 

may not be better tolerated than solids early in the postoperative period, challenging the 

conventional dietary progression schedule.  

Several RCTs have confirmed the safety of ingesting solid foods at the first meal after 

surgery.89, 100, 103, 104 A RCT conducted among patients undergoing abdominal surgery 

found no significant differences in dietary tolerance between patients started on clear 

liquids (n = 135) or a regular diet (n = 106) as the first postoperative meal.100 Similarly, 

a larger study including 254 patients who underwent gynaecologic surgery reported 

comparable incidences of nausea, vomiting, abdominal distention and passage of flatus 

between groups receiving either a clear liquid or regular diet at their first postoperative 

meal (on POD1 in the absence of nausea, vomiting, or symptomatic abdominal 

distension).89 A smaller trial (n = 60) conducted among post-caesarean patients also found 

no differences in the incidence of ileus among women who received solid food earlier 

after surgery (5.0±1.2 hours vs. 40.0±10.6 hours until resumption of gut function).103 

Lastly, a RCT where women were assigned to receive either a low residue diet 6 hours 

post-gynaecologic surgery (n = 67) or clear liquids after bowel sounds and a regular diet 

with passage of flatus (n = 72), reported no significant differences in GI symptoms or the 

incidence of ileus between groups.104 In fact, significantly fewer complaints of nausea 

were reported among patients in the low residue diet group.104 Collectively, these studies 

challenge the assumption that liquids are better tolerated in the immediate postoperative 

period compared with solids, and that solids can be recommenced as early as POD1.89, 

100, 103, 104  
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2.4.2  Nutritional adequacy and PEM 

Although liquid diets maintain hydration and provide some nutrition, they are typically 

inadequate to meet nutritional requirements. It has been found that more than 90% of 

patients on clear or free liquid diets receive an inadequate amount of nutrition to meet 

their estimated energy and protein requirements.105, 106 In fact, previous work has reported 

the average clear and/or free liquid diet provides approximately 3,497-5,040 kilojoules 

(kJ) and 16-25 grams (g) of protein.100, 106 This is concerning given postoperative patients 

have greater nutritional requirements due to the catabolic effects induced by surgery 

(7,560-10,290kJ and 72-105g of protein for the average 60-70 kilogram patient).107 While 

texture modified and low fibre diets may provide twice the amount of energy and protein 

(7,130-7,567kJ and 71-72g of protein)106 this is still considerably less than what is offered 

on a regular diet (12,180kJ and 100g of protein).100 Further, there is minimal scientific 

evidence to support the use of these therapeutic diets and they are restrictive in nature, 

reducing patients’ food choices after surgery. Given surgical patients are fasted prior to 

surgery, have higher nutritional requirements after surgery, and, if TOF is followed, may 

not receive a regular diet until POD4 or POD5, they may be at profound risk of eating 

inadequately and developing malnutrition.  

Malnutrition is a broad term used to describe a state in which a deficiency or excess 

consumption of micro- and/or macro-nutrients resulting in adverse effects on composition 

and function of the body.108 The term ‘malnutrition’ in this thesis refers to the state of 

PEM. The prevalence of PEM is 33-64% among surgical patients21-24 and results in 

profound consequences for patients and healthcare organisations. Malnourished patients 

are at increased risks of falls,25 pressure injuries,29 infections,30 postoperative 

complications,109 and morbidity and mortality.21, 28 In a large prospective cohort study (n 

= 818), malnourished patients were reported to have a significantly higher mortality at 1 

(29%), 2 (35%) and 3 (38%) years, compared to well-nourished patients.28 For healthcare 

organisations, PEM results in increased costs associated with higher readmission rates, 

greater resource utilisation and longer lengths of stay.26, 28, 30, 110 For example, studies 

have consistently reported malnourished patients stay, on average, 5-7 days longer than 

well-nourished patients being treated for the same primary condition.26, 30, 110 In a small 

study of 173 patients, the treatment cost reported for patients at risk of PEM was $1,633 

(USD) greater per hospital stay than those not at nutritional risk.110 Furthermore, there is 

evidence that interventions targeted at treating PEM can produce cost savings of 10-20% 

or more for the healthcare organisation.111, 112 Clearly, PEM results in considerable 
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consequences for both patients and healthcare organisations, emphasising the need for 

effective interventions to address its modifiable causes. Although the aetiology of PEM 

is multifactorial, attention is commonly drawn to inadequate dietary intake as the major 

modifiable factor.31 The, major modifiable risk factors in the context of postoperative 

nutrition care include commencing feeding within 24 hours after surgery and rapidly 

progressing patients onto nutritionally adequate regular or full diets.  

2.5 Evidence-based guidelines (EBG) 

EBG recommending when and what type of feeding should commence after surgery have 

been developed based from the evidence summarised in Sections 2.2, 2.3 and 2.4. These 

guidelines and evidence regarding their use in practice are summarised below.   

2.5.1  EBG for postoperative nutrition prescription 

EBG are developed to assist clinicians and patients make informed decisions about 

appropriate heathcare.113 Over the past decade, the ERAS Society, European Society for 

Clinical Nutrition and Metabolism (ESPEN) and the Perioperative Quality Initiative 

Workgroup have incorporated EOF recommendations into evidence-based postoperative 

care guidelines for patients receiving gynaecologic,39 hepatic,34 pancreaticoduodenal,37 

gastric,38 and colorectal, rectal and pelvic surgical interventions (Table 1.2).32, 33, 35, 36, 40 

These guidelines stipulate liquid and/or solid (i.e. regular food) feeding should 

recommence within 24 hours, or ideally within 4 hours after surgery in lower GI patient 

populations (Table 1.2). Consideration given to patient tolerance is stipulated in four 

EBG.32, 33, 38, 40 Typically, the majority of guidelines are accompanied by a ‘strong to 

moderate recommendation grade’, indicating the relevant society is confident that the 

desirable effects of adherence to the recommendation outweigh any undesirable effects. 

However, this is not observed across all patient populations or recommendations. For 

example, the recommendation grade for the guideline “patients undergoing total 

gastrectomy should be offered drink and food at will from POD1; they should be advised 

to begin cautiously and increase intake according to tolerance”, is “weak.” This indicates 

the desirable effects of adherence to the recommendation will probably outweigh the 

undesirable effects, but the society is less confident. As new evidence emerges, the 

strength of conclusions is also likely to change. For example, incorporation of results 

reported by a recent meta-analysis conducted among upper GI patients41 is likely to 

strengthen the support for the EOF recommendation following gastrectomy as described 
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Table 1.2. Evidence-based guidelines for early oral feeding among adult non-critically ill postoperative patients 

Author, year Society 
Patient 

group 
Title Guideline 

Recommendation 

grade 

Weimann et 

al., 200632 
ESPEN 

GI; colorectal 

and 

unspecified 

ESPEN Guidelines on Enteral 

Nutrition: Surgery including 

Organ Transplantation 

 

Oral intake, including clear liquids, can be 

initiated within hours after surgery to most 

patients undergoing colon resections. 

A 

Initiate normal food intake or enteral feeding 

early after GI surgery. 
A 

Oral intake should, however, be adapted to 

individual tolerance and to the type of 

surgery carried out. 

C 

Plauth et al., 

200634 
ESPEN 

Liver 

transplant 

and others 

ESPEN Guidelines on Enteral 

Nutrition: Liver disease 

Transplant: Initiate normal food/enteral 

nutrition within 12-24 h postoperatively 
B 

Other procedures: Initiate early normal food 

or enteral nutrition after surgery. 
B 

Nygren et al., 

201335 
ERAS 

Elective 

rectal/pelvic 

Guidelines for perioperative care 

in elective rectal/ pelvic surgery: 

Enhanced Recovery After 

Surgery (ERAS®) Society 

recommendations 

An oral ad-libitum diet is recommended 4 h 

after rectal surgery. 
Strong 

Gustafsson et 

al., 201336 
ERAS 

Elective 

Colonic  

Guidelines for Perioperative 

Care in Elective Colonic 

Surgery: Enhanced Recovery 

After Surgery (ERAS®) Society 

Recommendations 

Patients should be encouraged to take normal 

food as soon as lucid after surgery. 
Strong 

Lassen et al., 

201337 
ERAS 

Pancreatico-

duodenal 

Guidelines for perioperative care 

for pancreaticoduodenectomy: 

Enhanced Recovery After 

Surgery (ERAS®) Society 

recommendations 

Patients should be allowed a normal diet 

after surgery without restrictions. They 

should be cautioned to begin carefully and 

increase intake according to tolerance over 3-

4 d. 

Strong 
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Mortensen et 

al., 201438 
ERAS Gastric 

Consensus guidelines for 

enhanced recovery after 

gastrectomy 

Patients undergoing total gastrectomy should 

be offered drink and food at will from POD1. 

They should be advised to begin cautiously and 

increase intake according to tolerance. 

Weak 

Nelson et al., 

201639 ERAS 
Gynaecologic/ 

oncology 

Guidelines for postoperative care 

in gynaecologic/ oncology 

surgery: Enhanced Recovery 

After Surgery (ERAS®) Society 

recommendations — Part II 

A regular diet within the first 24 h after 

surgery. 
Strong 

ᵃWeimann et 

al., 201733 
ESPEN Major surgery 

ESPEN guideline: Clinical 

nutrition in surgery 

In general, oral nutritional intake shall be 

continued after surgery without interruption. 
A 

To adapt oral intake according to individual 

tolerance and to the type of surgery carried out 

with special caution to elderly patients. 

A 

ᵇWischmeyer 

et al., 201840 

Perioperative 

Quality 

Initiative 

Workgroupb 

Surgical with 

a focus on GI 

American Society for Enhanced 

Recovery and Perioperative 

Quality Initiative Joint Consensus 

Statement on Nutrition Screening 

and Therapy Within a Surgical 

Enhanced Recovery Pathway 

A high-protein diet (via diet or high-protein ONS) be initiated POD0 

with exception of patients without bowel in continuity, with bowel 

ischemia, or persistent bowel obstruction. 

Traditional “clear liquid” and “full liquid” diets should not be 

routinely used. 

Reaching an overall protein intake goal is more important than total 

calorie intake. 

Standardised protocols for postoperative nutrition support be 

instituted. 

When using gastric residual volume’s as a marker of feeding 

tolerance, a cut off of >500 mL should be used before tube feeds. 

Posthospital ONS in all patients after major surgery to meet both 

calorie and protein needs, especially in the previously malnourished, 

elderly and sarcopenic patient. 
d, day; ERAS, Enhanced Recovery After Surgery; ESPEN, European Society for Clinical Nutrition and Metabolism; GI, gastrointestinal; h, hour; ONS, oral nutrition supplements; POD, 

postoperative day. 

ᵃThis is the update of the ESPEN Guideline for Enteral Nutrition: Surgery and Transplantation from 2006.32 

ᵇWhile this document has been included, it should be recognised that it is a quality initiative joint consensus statement rather than a guideline per say. 
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above. In summary, most guidelines/consensus statements for commencing EOF after 

surgery are accompanied by robust supporting evidence, setting the precedent for 

promoting minimised postoperative fasting. 

2.5.2  Use of postoperative nutrition care guidelines in practice 

Despite clear guidelines, it is well known that the adoption of research findings into 

clinical practice is often a slow and onerous process, with evidence-based research taking 

up to two decades to establish as habitual practice.57, 114, 115 Indeed, Australian52 and 

international studies indicate TOF practices persist.53-55 For example, a large 

multinational survey of perioperative practice was conducted in 2003, across 295 

hospitals in the United Kingdom, the United States, Italy, Germany, Spain and France.53 

Results showed that it took 2-4 and 4-5 days for 50% of patients to first drink and eat 

after surgery, respectively.53 Similarly, a questionnaire conducted during the same time 

period among surgeons specialising in digestive surgery reported wide variation in 

commencing postoperative feeding from best available evidence. Only 25% of Scottish 

departments permitted regular feeding on POD1.54 In 2006, a survey conducted among 

131 Spanish colorectal surgeons found that the majority were still adhering to TOF 

practices, with 23% and 50% initiating feeding on POD1 and when peristalsis began, 

respectively. A 2010 Australian study surveyed dietitians across 12 hospitals where wide 

variation in the commencement of postoperative feeding was reported.52 Only three 

hospitals permitted feeding on POD0-POD1, whilst the remaining progressed feeding 

over POD2-POD4 through offering clear fluids, free fluids, then light and regular diets.52 

Collectively, these findings demonstrate a possible ongoing knowledge-to-action gap for 

the postoperative nutritional management of postoperative patients. 

2.6 Summary 

In summary, a convincing body of evidence exists supporting EOF among postoperative 

patients. Many meta-analyses comparing EOF with TOF after surgery have concluded 

that EOF is not only safe and tolerated among patients but is also beneficial to recovery. 

For example, EOF has been associated with faster recovery of GI function, improved 

quality of life and reduced morbidity among various postoperative patient populations. In 

addition, a rapid transition back to solid foods after surgery is important for reducing the 

risk of PEM and its associated consequences such as infections, falls, pressure injuries, 

morbidity and mortality, longer LOS and readmissions. Considering these findings, 

nutrition recommendations have been incorporated into evidence-based postoperative 
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care guidelines for patients who have undergone gynaecologic, hepatic, 

pancreaticoduodenal, gastrectomy, colorectal, rectal and pelvic surgery. Despite this, 

Australian and international studies suggest that TOF practices may persist. Collectively, 

these findings indicate a gap between evidence-based recommendations and practice for 

initiating and progressing patients onto nutritionally adequate diets following surgery. 

This evidence provides a strong rationale for interventions targeting improved nutritional 

care following surgery.    
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Chapter 3 

Research approach, framework and methods 

3.1 Preface 

3.2 Knowledge translation (KT) 

3.3 The Knowledge to Action (KTA) framework 

3.4 Integrated knowledge translation (iKT) 

3.5 Research paradigm 

3.6 Thesis outline using the KTA framework and an iKT approach 

3.7 Summary 

3.1 Preface 

This chapter considers the use of approaches and frameworks in the pursuit of translating 

knowledge into practice and achieving the overarching aims of this thesis (outlined in 

Chapter 1 and Figure 3.1). A description of knowledge translation (KT) and the specific 

knowledge translation (KT) framework selected to underpin this program of research is 

first outlined. Next, integrated knowledge translation (iKT), the approach used to guide 

this thesis is detailed. The paradigm this research is suited within is then described. Lastly, 

an overview of how a KT framework and an iKT approach were used within the context 

of this program of research is provided. Given this doctorate presents published work, 

each chapter contains a detailed description of the methods used for each study. However, 

justification for the methods selected for each study is provided in section 3.6. 

3.2 Knowledge translation (KT) 

In order to develop an effective healthcare intervention, as intended in this program of 

research, an in-depth understanding of the barriers and enablers contributing to the 

knowledge-to-action gap was required.116 Previous research has found that delays in 

translating EBG into practice may arise from a range of staff and organisational-related 

factors, including poor familiarity with guidelines, lack of agreement with supporting 

evidence, or lack of adequate coordination and/or resources required to implement a new 

care protocol.11, 36, 74, 117, 118 Whilst these appear to be common barriers, the factors 

hindering adoption of EBG may differ substantially between settings. Thus, while 

changing practice is possible, comprehensive evaluation of the context where the 

intervention will be implemented is required to successfully translate ‘new’ knowledge 

into habitual practice.119 As such, this program of research was underpinned by a 

knowledge translation (KT) framework, designed to explore delayed postoperative 
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feeding and consequently develop implement, and evaluate a context-specific 

intervention.119  

KT is a term that encompasses all the activities involved in moving research findings 

from academic journals into practical use.57 For this thesis, the Canadian Institute for 

Health Research (CIHR) definition of KT is used: “a dynamic and iterative process that 

includes synthesis, dissemination, exchange and ethically-sound application of 

knowledge to improve health, provide more effective health services and products, and 

strengthen the healthcare system.”120 The term ‘knowledge transfer’ was first coined in 

the early 1990s, when researchers (i.e. knowledge creators) advocated for their findings 

to be used in practice by healthcare staff who were considered the knowledge users.119 

This was described as a one-way effort, with knowledge creators pushing their findings 

onto knowledge users without their feedback or consideration of practicality.119 In 

contrast, CIHR’s definition of KT considers collaboration between all stakeholders 

(knowledge creators, knowledge users and those affected by the knowledge) during the 

research cycle, ensuring the knowledge created is tailored appropriately for the setting in 

which it will be used;120 a fundamental element in prolonging the sustainability of KT 

interventions.119, 121

3.3 The Knowledge to Action (KTA) framework 

KT frameworks and models provide a basis of organised thinking and help researchers 

explore, understand and generalise knowledge users’ behaviour.56 As such, they assist 

with the development and implementation of research findings into clinical practice.56 An 

array of KT frameworks and models exist, including the Stetler Model,122 the Promoting 

Action on Research Implementation in Health Services (PARiHS) framework,123 the 

Lavis framework,124 and the Ottawa Model of Research Use.125 While these 

frameworks/models vary in their description and emphasis, they are all underpinned by 

the theory of planned-action and therefore have overlapping themes.126 In 2006, Graham 

et al. performed an extensive review of the KT literature, identifying 31 different planned-

action theories.57 Through integration of the commonalities found across these theories, 

the Knowledge to Action (KTA) framework was created (Figure 3.1).57  

The KTA framework has two distinct but related components (see Figure 3.1): 1) the 

inverted Knowledge Creation funnel which is surrounded by 2) an Action Cycle, each 

comprising of several phases.57 While this framework depicts a systematic approach to 

KT, it is dynamic and fluid, meaning each component or/and phase may influence 
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another.56 For example, Action Cycle phases may be carried out simultaneously or 

sequentially and may impact Knowledge Creation phases and vice versa (e.g. phases of 

the Action Cycle may identify that knowledge is not being adopted as intended in practice, 

which may indicate the need to review Knowledge Creation tools to improve uptake of 

knowledge).121 This bi-directional and dynamic approach distinguishes the KTA 

framework from other planned-action frameworks/models. Given these unique features 

and the fact it is essentially a framework that consolidates constructs found in KT 

literature, the KTA framework was selected to underpin this program of research.  

3.4 Integrated knowledge translation (iKT) 

Integrated knowledge translation (iKT) is a widely recognised principle of KT. It was 

initially referred to as Knowledge Exchange in the late 1990s/early 2000s, however, the 

concept was adopted and refined at the CIHR where the term iKT was coined.127 IKT is 

a collaborative approach to research, whereby knowledge creators and knowledge users 

synergistically work towards translating evidence into practice to optimise healthcare.128 

Knowledge users include individuals who may use the research such as clinicians, 

healthcare providers, patients, managers, family members and other key stakeholders, 

while knowledge creators include individuals who apply research methods to produce 

knowledge and may be employed in a research institute or academic department.129  

1. Identify problem
identify, review, 

select knowledge 

2. Adapt 
knowledge to 

local context 

3. Assess barriers

to knowledge use 

4. Select, tailor, implement
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Figure 3.1. The Knowledge to Action (KTA) framework57 
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An iKT approach proposes that collaboration between knowledge creators and knowledge 

users is paramount in achieving relevant, applicable and impactful results.119 It shares 

common principles with other collaborative research approaches such as Community-

Based Participatory Research,130 Participatory Action Research,131 Linkage and 

Exchange,132 and Mode 2 Knowledge Production,133 and shifts from a paradigm where 

researchers are the experts to one where knowledge creators and knowledge users are 

both experts, bringing complementary skills and knowledge to the partnership.119 In this 

collaboration, knowledge users have the unique expertise relating to the problem, 

including knowledge of the context and the potential for implementation, while 

researchers bring the methodological and content expertise to the partnership.128 

Knowledge creators work with knowledge users throughout the entire research process, 

including developing and/or refining research questions, methodologies and data 

collection tools and interpreting, disseminating and implementing findings into 

practice.120 Knowledge users benefit from the partnership through enhanced knowledge 

and skills, reflecting on their own practices and gaining new contacts with other 

researchers or individuals.134 Knowledge creators benefit as they develop and pursue 

research questions that have real-world applicability and through ongoing conversations 

with knowledge users, can interpret results with a deeper understanding of contextual 

factors, enhancing the usefulness of the research findings.135 

Numerous beneficial outcomes have been shown through using an iKT approach. An 

evaluation of KT funding programs at the CIHR identified that the existence of 

meaningful partnerships between knowledge users and knowledge creators increased 

both the relevance and the use of research in practice.136 Further, a realist review (n = 23 

studies) examined the beneficial outcomes of collaboration between researchers (i.e. 

knowledge creators) and knowledge users, and found that the synergy created had a 

positive effect on shaping the scope and direction of projects, recruitment of community 

members and executives, designing and implementing research protocols, interpreting 

and disseminating findings and developing capacity for knowledge creators and 

knowledge users to understand each other.137 These factors enable effective partnerships 

to develop which ultimately lead to successful research projects. Based on this theory and 

evidence, an iKT approach was selected for this program of research. 
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3.5 Research paradigm 

Healthcare research has traditionally been conducted within a positivism paradigm, 

relying on quantitative methods where reality is a single objective truth. In this paradigm, 

reality can be measured, hence the focus is on using valid, reliable and generalisable 

tools.138 However, this approach alone does not capture the context, complexity and 

patient centeredness required in clinical practice. Alternatively, a 

constructivist/interpretive approach is concerned with understanding a problem from the 

individual’s perspective and investigating interactions among individuals as well as their 

contexts.139 This approach is commonly used to explore everyday experiences in ‘real-

world’ settings with the aim of gaining a deeper understanding of the problem, through 

utilising qualitative methods. While this approach is interested in the credibility, 

defensibility and transferability of the insights that are uncovered, it is subjective and 

interpretive.140 Therefore, through exploring the phenomenon of interest with both 

qualitative and quantitative methods, the weaknesses of each approach can be offset by 

the strengths of the other.  

A pragmatist approach is concerned with identifying the most appropriate methods to 

solve the problem rather than committing to a particular philosophical viewpoint as 

outlined in the paradigms described above.141 Such a paradigm values many perspectives 

and therefore adopts what is termed a mixed methods or multimethod approach. In this 

doctorate, a mixed methods approach is defined as combining and integrating quantitative 

and qualitative data in the same study to generate new knowledge,142 while a multimethod 

approach is defined as the combination of different approaches or methods in the same 

program of research.142 Mixed methods and multimethod approaches have been used in 

health and dietetic research and align with the interdisciplinary, complex and dynamic 

context of the current healthcare system.141, 143 As such, this program of research was 

situated in a pragmatism paradigm, whereby a multimethod approach was chosen to 

identify the problem, understand the barriers/enablers from knowledge end-users’ 

perspectives and evaluate the outcomes of an intervention intended to improve nutrition 

practices and intakes among patients who undergo surgery.142, 144 (Note: while a 

multimethod approach was selected, a mixed method study was undertaken within this 

program of research (Study 6)). 
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3.6 Thesis outline using the KTA framework and an iKT approach  

In the area of postoperative nutrition, Knowledge Creation has already occurred. That is, 

over 70 RCTs have been conducted to evaluate the effects of EOF (i.e. knowledge 

inquiry). This evidence has been summarised by the knowledge synthesis reported in 11 

meta-analyses and incorporated into postoperative care EBG, which are knowledge 

products and tools. As such, this program of research was guided by the Action Cycle of 

the KTA framework. However, findings generated from the original work presented in 

this thesis feeds back into the Knowledge Creation funnel, highlighting the fluidity and 

iterative nature of this framework. A four-phased, multimethod project was designed to 

address the first six steps of the Action Cycle and the four overarching aims of this thesis. 

Six components (studies) were generated from this program of research. Figure 3.2 

depicts how each research phase and study aligns with the KTA framework and 

overarching thesis aims.  

An iKT approach was used by involving knowledge users (i.e. key stakeholders) in each 

research phase. Clinicians and directors at the Gold Coast University Hospital (GCUH) 

and patient representatives were invited to form a Nutrition Reference Committee prior to 

starting Phase 1: Study 2. Considering the provision of postoperative nutrition care 

required an interdisciplinary approach, committee members included doctors, dietitians, 

nurses, foodservice staff and patient representatives. This committee co-created research 

questions, methodologies, data collection approaches and intervention strategies with the 

PhD Candidate and research team throughout this program of research (Figure 3.2). The 

scope and function of this committee is described in the methodology section of each 

study and is outlined in Appendix 1.  

3.6.1  Phase 1 - Identify the problem 

The first phase of this research involved identifying the prevalence of delayed and 

inadequate feeding among patients who undergo surgery. While previous work had 

reported a profound knowledge-to-action gap for the nutritional management of 

postoperative patients,52-55 this information was more than five years old and generated 

from surveys, which are known to result in high bias.145 Therefore, the precise deviation 

of clinical practice from EBG for postoperative nutrition, and whether this varies 

depending on the patient population investigated, remained unclear. Further, it is 

important to identify the problem in the context where the change will occur, given 

contextual factors can influence practice. As such, two studies were undertaken within  
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Phase 4 - Monitor and evaluate outcomes 

•Study 6 - Process and outcome evaluation of a complex

nutrition.

intervention, addressing thesis aim 4 (Chapter 9).

Engagement with knowledge users 

•Liased with knowledge users (i.e. key stakeholders) to co-create research questions, methodologies, data

collection approaches and intervention strategies.

Figure 3.2. Application of the Knowledge to Action (KTA) framework and an integrated 

KT (iKT) approach  
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•Study 3 - A qualitative study exploring patients’

perceptions, addressing thesis aim 2 (Chapter 6).

•Study 4 - A qualitative study exploring hospital

staffs’ perceptions, addressing thesis aim 2 (Chapter 7).

•Study 5 - A qualitative study exploring medical

staffs’ decision-making, addressing thesis aim 2

(Chapter 8).
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•Described within Study

6, addresses thesis aim

3 (Chapter 9).

Phase 1 - Identify the problem 
•Study 1 - A systematic review of

postoperative feeding practices,

addressing thesis aim 1 (Chapter 4).

•Study 2 - An observational study of

feeding practices, addressing thesis

aim 1 (Chapter 5).

Knowledge 
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Synthesis 

Products/ 
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Overarching thesis aims: 

1 To describe current postoperative feeding practices and identify factors related to delayed or 

early oral feeding; 

2 To explore the knowledge, attitudes, beliefs, practices, behaviours and perceived 

enablers/barriers of patients and hospital staff around postoperative feeding; 

3 To develop and implement a context-specific intervention for improving postoperative 

nutrition practices and intakes, through collaboration with key stakeholders; and 

4 To evaluate the acceptability and effect of this tailored intervention, intended to improve 

feeding practices and intakes among a selected group of postoperative patients. 
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Phase 1, to: describe current postoperative feeding practices, identify underlying factors 

influencing feeding practices and intakes, and determine the patient group in the greatest 

need of an intervention internationally and in the local context. Findings from this phase 

informed subsequent research phases; specifically, regarding which patient population to 

tailor an intervention for, taking into consideration the contrast between current practice 

and EBG. 

Systematic reviews have become the primary tool for summarising evidence and thus are 

described as the most reliable source of evidence to guide clinical practice.146 As such, 

the first study undertaken in this program of research was a systematic review of the 

available evidence generated from observational work to examine postoperative feeding 

practices. While RCTs are considered the gold standard method to identify causes of 

health outcomes, studies of observational design allow researchers to observe what 

happens without intervening.147 As such, studies had to employ a cohort or cross-sectional 

design to be eligible for inclusion in the systemic review, as it was important to identify 

and summarise findings which were reflective of actual practice. Further, considering 

transient improvements are often seen with intervention programs in clinical practice,53,

148 this evidence was reviewed in the context of habitual practice only (i.e. absence of 

recent intervention programs).  

A prospective cross-sectional study was then designed to thoroughly understand the 

prevalence of delayed or inadequate postoperative feeding practices, the population 

affected and the contributing factors, in the context where the intervention would be 

implemented. Observational research has inherent methodologic limitations, including, 

selection bias, information bias and confounding.147 However, given prospective 

observational studies have the advantage of being tailored to collect specific and complete 

exposure data at a particular point in time149 and provide useful information regarding the 

behaviour of a population or a specific group, which is imperative for developing 

effective, appropriate and sustainable intervention strategies,150 this design was deemed 

most appropriate.  

3.6.2  Phase 2 - Adapt knowledge to local context and assess barriers/enablers 

to new knowledge use 

The second phase involved adapting knowledge to the local context and assessing barriers 

to guideline use for the patient group identified in Phase 1 (i.e. the group most likely to 

benefit from an intervention to improve postoperative feeding practices and intakes). An 
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important aspect of translational work involves understanding the perceptions of those 

who will be involved and the environment where the intervention will occur before 

attempting to enact change.151 Given the success of timely and adequate postoperative 

feeding is largely reliant on patient adherence, exploring patients’ preferences, 

experiences and concerns was paramount to highlight areas of improvement to meet their 

needs and expectations. Further, understanding hospital staffs’ perceptions of the barriers 

and enablers to timely and adequate postoperative feeding was important, considering the 

interdisciplinary nature of nutrition care. In particular, exploring the factors influencing 

doctors’ decision-making regarding postoperative nutrition prescription was crucial as 

they are responsible for prescribing patients’ diets after surgery. As such, three qualitative 

studies involving patients, hospital staff and medical staff were undertaken to understand 

these knowledge users’ perceptions of, experiences with, and decision-making regarding 

postoperative nutrition among the selected patient group. Findings generated from these 

studies helped inform the design of the intervention (Phase 3).   

Qualitative interviews were deemed appropriate for this phase as they provide depth and 

detail, looking beyond ranks and counts, through exploring and understanding attitudes, 

beliefs and behaviours.152 For example, qualitative methods have been used to reveal 

potential problems in implementing proposed trials, through allowing staff to explain 

their own resistance, leading to an amended approach.152 While qualitative research is 

gaining increased momentum in the clinical setting, in some circles, it is still viewed with 

suspicion and considered ‘lightweight’.152 This is because it often involves smaller 

samples which some argue are not representative of the broader population and the results 

may be biased by the researchers' own experiences or opinions. Therefore, the three 

qualitative study was devised in accordance with the Consolidated Criteria for Reporting 

Qualitative Research (COREQ)153, and trustworthiness, credibility, applicability and 

consistency were considered to uphold methodological integrity. Further, the concept of 

data saturation was employed for each study to determine when to cease participant 

recruitment. The specific methods used for each study are described within their 

respective chapters (6, 7 and 8). 

3.6.3  Phase 3 - Select/design, tailor and implement intervention 

The third phase involved selecting, tailoring and implementing intervention strategies 

designed to improve feeding practices and intakes among the patient group identified in 

Phase 1. In line with an iKT approach, intervention strategies were co- developed with 
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knowledge users at the hospital. The PhD Candidate acted as a knowledge broker by 

sharing existing evidence18, 32, 35, 36, 45 and findings generated from Phases 1-2 with key 

stakeholders. In turn, stakeholders proposed strategies they thought were feasible, 

relevant and acceptable to improve nutrition care practices and intakes among the patient 

group selected. This intervention was then implemented in practice. 

3.6.4  Phase 4 - Monitor and evaluate outcomes 

The fourth and final phase of this program of research involved an evaluation of the 

intervention designed and implemented in Phase 3. Considering KT interventions 

typically demand behaviour change in complex environments,154, 155 an evaluation of the 

processes underpinning implementation, combined with an assessment of its 

effectiveness, is essential to understand why an intervention did or did not achieve its 

intended aims, and how implementation can be optimised in the future.154, 156 As such, a 

mixed methods pilot study was undertaken to evaluate the processes underpinning 

implementation and the outcome (i.e. effectiveness) of a complex nutrition intervention 

designed to improve postoperative nutrition practices and intakes among the selected 

patient group.  

A mixed methods design was selected as it permits a complete and synergistic utilisation 

of data, gives a voice to study participants, ensures that study findings are grounded in 

participants’ experiences and helps researchers cultivate ideas for future research.157 

Further, using a mixed methods approach may overcome some of the drawbacks of only 

using qualitative (e.g. influence of the researcher’s personal biases when interpreting 

research results and the problem of generalising results to other subjects) or quantitative 

(e.g. results not being in a form that can be applied usefully to individuals) methods within 

a singular study.139 Therefore, in mixed method studies, quantitative data can be used to 

confirm and test the results of qualitative data, and qualitative data can confirm and add 

meaning to quantitative data, providing a more complete picture of the research topic. 

3.7 Summary 

The Action Cycle of the KTA framework and an iKT approach were used to guide the 

design of a four-phased, multimethod program of research, aiming to improve feeding 

practices and intakes among a selected group of postoperative patients. Six studies were 

generated from the four research phases. The following six chapters (Chapters 4-9) 

describe the aims, methods and findings of each study.  
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Chapter 4  

Study 1 - A systematic review of feeding practices among 

postoperative patients 

4.1 Preface 

4.2 Abstract 

4.3 Introduction 

4.4 Methods 

4.5 Results 

4.6 Discussion 

4.7 Conclusion 

Reader’s note: this chapter encompasses a co-authored paper. The bibliographic details 

of the co-authored paper, including all authors, are: 

Rattray, M, Roberts, S, Marshall, A & Desbrow, D. (2018). A systematic review 

of feeding practices among postoperative patients: is practice in line with 

evidence-based guidelines? Journal of Human Nutrition and Dietetics, 31(2):151-

167. 

The co-authors of this publication confirm that the research candidate made the following 

contributions to this study:  

• Study conception

• Study design

• Data collection

• Data analysis

• Interpretation of the data

• Writing of the manuscript

Associate Professor Ben Desbrow: 

Dr Shelley Roberts: 

Professor Andrea Marshall:
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A systematic review of feeding practices among postoperative 

patients

4.1 Preface 

While previous work had reported a profound knowledge-to-action gap for the nutritional 

management of postoperative patients, this information was generated from surveys, 

which are known to result in bias. Therefore, the extent of the “true” deviation of clinical 

practice from EBG for postoperative nutrition, and whether this varies depending on the 

patient population investigated, remained unclear. As such, the first study undertaken in 

this program of research was a systematic review of the available evidence generated 

from observational work to examine feeding practices in postoperative patients. Findings 

from this study clarified whether delayed postoperative feeding practices persist and to 

what extent among various postoperative groups.  

4.2 Abstract 

Background: EOF after surgery is best practice among adult, non-critically ill patients. 

EBG recommend commencing liquid and solid feeding within 24 hours after surgery to 

improve patient (e.g. reduced morbidity) and hospital (e.g. reduced LOS) outcomes. 

Whether these EBG are adhered to in usual practice remains unknown. The aim of this 

study was to identify the time to commencement of first oral feed (liquid or solid) and 

first solid feed among postoperative, non-critically ill, adult patients.  

Methods: MEDLINE, CINAHL, SCOPUS and Web of Science databases were searched 

from inception to June 2016 for observational studies reporting liquid and/or solid feeding 

practices among postoperative patients. Studies reporting a mean/median time to first feed 

or first solid feed within 24 hours of surgery or where ≥75% of patients were feeding by 

POD1 were deemed in line with EBG.  

Results: Of 5826 articles retrieved, 29 studies were included. Only 40% and 22% of 

studies reported time to first feed and time to first solid feed in line with EBG, 

respectively. Clear and free liquids were the first diet types commenced in 86% of studies. 

When solids were commenced, 44% of studies reported using various therapeutic diet 

types (e.g. light) prior to the commencement of a regular diet. Patients that underwent GI 

procedures appeared more likely to experience delayed postoperative feeding.  



34 

Conclusion: Our findings demonstrate a gap between postoperative feeding evidence and 

its practical application. This information provides a strong rationale for interventions 

targeting improved nutritional care following surgery.    

4.3 Introduction 

The traditional postoperative feeding approach dictates fasting patients until the return of 

bowel function (e.g. passage of flatus and/or stool or bowel sounds).14 This approach was 

designed to avoid paralytic ileus (leading to vomiting, aspiration pneumonia, and wound 

dehiscence) and/or anastomotic leakage thought to occur if fed prematurely.14, 20, 39

However, there is little evidence to suggest that these adverse outcomes are likely to 

occur, particularly following non-GI surgeries.43, 50, 158 Traditional postoperative feeding 

results in substantial periods of avoidable inadequate nutritional intake among patients 

who may already be at nutritional risk, and who require optimal nutrition for recovery 

and prevention of complications.50 PEM is a prevalent problem among surgical patients 

as a result of factors preceding (e.g. diseased state, preoperative dietary practices) and 

following surgery (e.g. postoperative symptoms and dietary practices).159, 160  

By contrast to traditional beliefs, recent evidence indicates early oral or enteral feeding 

(i.e. within 24 hours after surgery) is safe and beneficial to adult, non-critically ill, 

postoperative patients.14, 43, 45, 48, 64, 158, 161-166 Early feeding has been associated with faster 

recovery of intestinal function (i.e. resolution of ileus),42, 43, 46, 158, 161, 162 reduced 

morbidity (e.g. less infectious complications and improved wound healing and 

immunity)18, 41, 43, 45, 49, 64, 163 and improved quality of life (e.g. patient satisfaction and 

ambulation)42, 64, 164-166 among various surgical populations such as upper and lower GI, 

obstetric and gynaecologic patients. In addition, a rapid transition back to solid food is 

important for reducing the risk of PEM and its associated consequences such as 

infections,167 falls,168, 169 pressure injuries29 and morbidity and mortality.28 Improved 

patient-related outcomes translate into shorter lengths of hospitalization and reduced 

healthcare costs.43, 45, 48, 161, 163, 164, 170 As such, there are many potential benefits to the 

rapid reintroduction of nutrition following surgery.   

Over the past decade, EOF recommendations have been incorporated into evidence-based 

postoperative care guidelines for gynaecologic,39 hepatic,34 pancreaticoduodenal,37 

gastrectomy,38 colorectal, rectal and pelvic patients.32, 35, 36 In general, these guidelines 

recommend liquid feeding to recommence within 24 hours, or ideally within 4 hours 



35 

 

following surgery in low-risk patient populations (e.g. lower GI). Solid feeding is then 

suggested to commence within 24 hours after surgery.32, 34-39  

Despite clear guidelines, it is well known that the adoption of research findings into 

clinical practice is often a slow and onerous process, with evidence-based research taking 

up to two decades to establish as habitual practice.57 Further, studies show 30-40% of 

patients do not receive healthcare in accordance with evidence-based knowledge.51 

Considering traditional practices are difficult to change,53, 148 investigation into whether 

this is the case for early commencement of feeding among non-critically ill, adult, 

postoperative patients is warranted. 

The aim of the present study was to examine feeding practices in postoperative patients 

by performing a systematic review of the available evidence. Considering transient 

improvements are often seen with intervention programs in clinical practice,171 this 

evidence will be reviewed in the context of habitual practice only (i.e. absence of recent 

intervention programs). Findings from the present study will clarify whether delayed 

postoperative fluid and/or solid feeding practices persist and to what extent among 

various postoperative groups. This information will inform whether (and where) 

interventions are required to bridge the gap between knowledge and practice to improve 

patient and healthcare-related outcomes. As such, the specific aims of this review, in the 

context of habitual practice, are to identify:   

1. The time to and type of first feed (liquid or solid) commenced among non-

critically ill, adult, postoperative patients;  

2. The time to and type of first solid feed commenced among non-critically ill, 

adult postoperative patients; and  

3. Whether specific patient groups are at greater risk of delayed feeding than 

others.  

4.4  Methods 

The methodology of this review was devised in accordance with the Meta-Analyses and 

Systematic Reviews of Observational Studies Guidelines172 and registered at the 

International Prospective Register for Systematic Reviews (identification code: CRD 

42016052832).    
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4.4.1  Search methods 

Potentially eligible studies were identified by searching the online databases MEDLINE 

(1965-2016), Cumulative Index of Nursing and Allied Health Literature (CINAHL, 1985-

2016), SCOPUS (1977-2016) and Web of Science (1956-2016), using a Boolean search 

strategy developed in collaboration with a librarian. The search strategy involved using 

the AND operator to link keywords used for the population (e.g. postoperative OR surgery 

OR hospital), exposure (e.g. nil-by-mouth OR clear fluids OR oral feeding) and outcomes 

(e.g. time OR practice OR frequency) of interest. Truncation was used where applicable 

to capture variation in word terminology (e.g. postoperativ*: postoperative, 

postoperatively) and enclosed quotation marks were used to search for exact phrases. The 

search was not limited to language, nor restricted by any other means, with the exception 

of limits set on research fields in Web of Science (restricted to: surgery, cardiovascular 

system cardiology, gastroenterology hepatology, respiratory system, general internal 

medicine, oncology, otorhinolaryngology, urology nephrology, anaesthesiology, 

geriatrics gerontology, emergency medicine, nutrition dietetics, nursing, obstetrics 

gynaecology, rehabilitation and physiology). To maximize retrieval of eligible evidence, 

forward and backward citation tracking was performed on all included studies.  

4.4.2  Selection criteria  

Original studies were deemed eligible if they conformed to the predetermined inclusion 

criteria (Table 4.1). Observational designs in which one or more of the following 

measures were reported (or could be calculated) in non-critically ill, adult, postoperative 

patients were considered for inclusion: (i) time to first feed (liquid or solid); (ii) 

fasting/nothing-by-mouth duration; (iii) time to first solid feed; or (iv) proportion of 

patients feeding (liquid or solid) postoperatively. Articles were deemed eligible 

regardless if these measures were reported as primary or secondary outcomes. Survey 

designs were excluded given surveyed responses among medical professionals result in 

high bias.145 Only before data were extracted from before-and-after studies (e.g. case-

control or cohort studies), considering our aim was to assess habitual clinical practice and 

intervention strategies often result in transient improvements.171 No restrictions were set 

on postoperative patient type (e.g. orthopaedic, upper GI or lower GI), considering this is 

the first review to investigate feeding practices among postoperative patients and 

consequently identify high-risk groups. Finally, only studies available in full text and 

English were included.    
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Table 4.1. Selection criteria and definitions 3 

Study 

features  
Inclusion criteria Exclusion criteria 

Design 

• Observational studies (e.g. cohort, case-control, audits, cross

sectional).

• Surveys.

• Studies which impose a nutrition prescription, protocol or fasting

duration which is standardized as part of a clinical trial.

• Research publications that are reviews of the literature or clinical

practice guidelines.

Sample/ 

setting 

• Adult patients.

• Postoperative patients (any type) receiving feeding via the GIT.

• Non-critically ill patients (i.e. not burns, cervical spine

injuries, blunt trauma or mechanically ventilated patients

and where <10% of study population had <1 day stay in an ICU).

• Any hospital setting (e.g. single- or multi-centre).

• Exclusive inclusion of (or relevant data mixed and cannot be

separated from):

- preoperative or non-surgical patients

- patients <18 years of age or prescribed parenteral nutrition.

• Animals.

Intervention 

• Baseline data from pre and post ERAS, FT or early feeding

program interventions.

• Recent implementation of an ERAS, FT or early feeding program

(i.e. data collected within 2 years of implementation) and baseline

data not reported.

• Primarily aimed to assess the efficacy, safety or outcomes of a

‘new’ (e.g. laparoscopic) and/or ‘old’ (e.g. open) surgical approach.

Outcome 

measures 

• Fasting/nil-by-mouth (i.e. the intervalᵃ between POD0ᵇ and time

to first oral or enteral feed).

• Time to first feed (i.e. the intervalᵃ between POD0ᵇ and time to

first oral or enteral feed)ᶜ.

• Time to first solid intake (i.e. the intervalᵃ between POD0 and

time to first solid intake).

• Proportionᵈ of patients feeding (liquid or solid) postoperatively.

• First feed and/or solid feed data not reported or cannot be calculated

from graphs.

• Exclusive investigation of tolerance to first feed/first solid feed.

Other 
• Available in full and English text.

• Any publication timeframe.

•Duplicate findings.

ERAS, enhanced recovery after surgery; FT, fast track; GIT, gastrointestinal tract; ICU, intensive care unit; POD, postoperative day. 

ᵃHours or days.  

ᵇDay of surgery. 

ᶜOnly feeds containing macronutrients were included (i.e. where water was specified as first feed, this data was excluded). 

ᵈNumber of patients divided by cohort number.  
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4.4.3  Eligibility screening 

All results retrieved from electronic databases and hand searching (i.e. forward and 

backward citation tracking) were downloaded and stored in EndNote version X7.5 

(Thomson Reuters, New York, NY, USA). Duplicate results were identified in EndNote 

and removed. Title and/or abstracts of all results were independently screened by one 

reviewer according to the section criteria outlined in Table 4.1. Full text copies of 

potentially eligible studies were scrutinized by two of the reviewers independently, 

ensuring consistency and reliability of results. In the event that data were not adequately 

reported or outcome measures of interest were mixed with exclusion criteria (e.g. feeding 

data for surgical and non-surgical173 or oral/enteral and parenteral populations presented 

together),159, 174 the corresponding author of an article was contacted via email in an 

attempt to retrieve required data. Any uncertainties regarding potential study eligibility 

were resolved via discussion with all of the contributing authors.   

4.4.4  Data extraction 

Data extraction involved collecting study characteristics (author, setting, design, time[s] 

data were collected), patient characteristics (American Society of Anaesthesiologists 

[ASA] score, age, gender), procedural details (location, approach, aesthetic technique, 

operation time), outcomes measures, method and type of first feed administered and 

postoperative feeding protocol details from eligible studies. First feed and first solid feed 

data were extracted in the form of mean±standard deviation (SD) or median (interquartile 

range or range [IQR]) time to feeding (days or hours) and/or percentage of patients 

feeding per postoperative day. Where studies reported data in both forms (i.e. 

median/mean and proportion), all relevant data were extracted. Where specified, details 

regarding postoperative care guidelines were extracted and recorded as evidence-based 

(i.e. part of ERAS, FT programs) or traditionally-based as outlined in studies.    

4.4.5  Quality appraisal 

The methodological quality of eligible studies was assessed by two of the authors, using 

an adapted quality assessment tool, designed to critically appraise cross-sectional, case-

control and cohort designs (Appendix 2). This tool was developed following semi-

thematic analysis of questions asked across the Critical Appraisal Skills Program and 

Joanna Briggs checklists for case-control, cohort and analytical cross-sectional studies.175, 

176 Quality scores were based on one of four categorical possibilities (no, yes, unsure, not 

applicable) consistent with the Critical Appraisal Skills Program and Joanna Briggs 
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checklists for observational studies.175, 176 Only the methods and results related to pre-

data for case-control and cohort studies were assessed for quality, considering this data 

was solely extracted. The overall quality of each study was calculated by dividing the 

number of ‘yes’ answers by applicable questions. Any disagreements or uncertainties 

regarding quality assessment were resolved via discussion with all contributing author. 

4.4.6  Data synthesis/analysis 

Data were entered into Excel 2010 (Microsoft Office, Albuquerque, NM, USA) and  

tabulated according to postoperative patient population: (i) only lower GI and small bowel 

(rectum, anus, colon or small bowel procedures); (ii) only upper GI (liver, pancreas, 

stomach or oesophageal procedures); (iii) orthopaedic (hip or knee procedures); (iv) 

obstetric and gynaecologic (uterus, vagina, ovaries or fallopian tubes procedures); and (v) 

abdominal (various or unspecified abdominal procedure types; e.g. the gall balder, small 

bowel, colon or stomach). Study populations were considered ‘normal’ to ‘mildly’ 

healthy where ≥75% of the cohort had an ASA score of 1 or 2.177 In instances where 

studies presented multiple data sets (n = 3),159, 178, 179 each data set was treated as 

individual investigations. Proportional data were reported as either (i) number of patients 

commencing feeding per postoperative day or (ii) total (i.e. accumulative) number of 

patients feeding per postoperative day. For consistency and comparative purposes, all 

proportional data is presented as the latter. Similarly, nothing-by-mouth and mean/median 

time to first feed were collapsed into one measure (mean/median time to first feed), 

considering they signify the same outcome. Raw time to feed data retrieved from authors 

were tested for normality and subsequently presented as either mean ± SD or median 

(IQR).174, 180 For one study, a pseudo-value of 5 days was used where eligible patients (n 

= 58, two patients were excluded from analysis; one was <18 years of age and one 

received TPN as first feed) had not commenced feeding by POD5 (data collection ceased 

after this day) (n = 4).180 One study grouped feeding data (proportion) based on their 

definition of patients who did and did not undergo ‘Fast-Track’ principles; however, these 

data were re-combined for analysis.181 Studies reporting a mean/median time to first feed 

or first solid feed within 24 hours after surgery or where ≥75% patients were feeding by 

POD1 were deemed in line with evidence-based guideline recommendations. This 

definition was chosen as commencing feeding within 24 hours after surgery (i.e. by 

POD1) is the upper timeframe recommended across all postoperative care guidelines.32, 

34-39
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4.5  Results 

Figure 4.1 provides details on the search strategy undertaken, including potential study 

identification, screening, eligibility and inclusion. Overall, 29 papers met the eligibility 

criteria and were included in the review.159, 174, 178-204  

4.5.1  Description of study and patient characteristics  

Study and patient characteristics of included investigations are described in Table 4.2. 

The majority of included investigations were case-control or cohort studies using a pre- 

and post-intervention design (n = 20, 69%). Most studies were undertaken at a single site 

(n = 23, 79%) and collected data within the last decade (n = 22, 76%). Overall, 19,046 

patients were included in this review. Most studies (n = 19, 66%) had mean/median 

populations aged between 60 and 70 years. Of the studies which reported ASA scores (n 

= 16, 55%), the majority (n = 10, 63%) investigated ‘normal’ to ‘mildly’ healthy 

populations. A range of patient populations were investigated, including patients 

undergoing lower GI (n = 12), upper GI (n = 5), orthopaedic (n = 3), obstetric and 

gynaecologic (n = 5) or abdominal (n = 5) procedures. Of the studies specifying details 

on procedural approach (i.e. open vs. laparoscopic) (n = 15, 52%), the majority (n = 11, 

73%) reported mainly (i.e. >50%) employing an open method. 
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Table 4.2. Study and patient characteristics and outcomes of interest 

Reference Methods Setting Sampleᵃ Procedure details 
Outcomesᵃ 

First feed First solid feed 

Alcántara-

Moral et al., 

2014 

Cross-sectional, data collected 

prospectively (May 2008-Dec 

2010)  

MC (n=25), 

Spain 

363 colorectal: 68.7y; 

55% M; 63% ASA 

1&2  

Open (51%) right 

hemicolectomy (44%), 

sigmoidectomy (37%) or 

left hemicolectomy (11%) 

<12h: 31%, F 

D1:58%ᵇ, F 

D2:70%ᵇ, F 

D3:87%ᵇ, F 

D4:94%ᵇ, F 

D0:0%ᵇ, S 

D1:5%ᵇ, S 

D2:40%ᵇ, S 

D3:68%ᵇ, S 

D4:81%ᵇ, S 

Benhamou et 

al., 2002 

Before-and-after, before data 

collected prospectively (Aug-

Oct 1996)  

SC, France 53 caesarean: patient 

characteristics n/s 
Elective (29%) caesarean 

D0:92%, L 

D1:100%, L (89%) & R 

(11%)  

D0:92%, L  

D1:100%, L (89%) & 

R (11%)  

Cestonaro et 

al., 2014 
Cross-sectional, data collected 

prospectively (Feb-Jul 2012) 

SC, university 

hospital, Brazil 

135 abdominal: (76%) 

<60y; 39% M; 93% 

ASA 1&2 

Elective laparoscopic 

(mostly) hernioplasty 

(43%), cholecystectomy 

(35%) & Nissen 

fundoplication (10%) 

15.7(1.7-90.4)hᵈ, OR n/s 

Christelis et 

al., 2015 

Before-and-after, before data 

collected prospectively (Mar-

Sep 2012) 

MC(n=3), AU 
412 orthopaedic: 

68±11y; 40% M; 56% 

ASA 1&2 

Elective hip (52%), knee 

(48%) or revision (6%)  
3.2(2-5)hᵉ, F 7.0(4.3-15)hᵉ, S 

Conchin et 

al., 2013ᶜ 

Audit (cross-sectional), data 

collected retrospectively (Nov 

2010-May 2011) 

SC, tertiary 

teaching 

hospital, AU 

22 gynaecologic: 

63.7±12.3yrs; 50% M 

Open (73%) gynaecologic 

or urologic  

1(0-3)dᵉ, CF (73%) & 

FF  (27%)  

D0:0%, F 

D1:41%, F 

4(3-6)dᵉ, P (96%) 

D0:0%, P  

D1:0%, P 

D2:13%, P 

D3:35%, P 

D4:52%, P 

de Aguilar-

Nascimento 

et al., 2008 

Before-and-after study, before 

data collected prospectively 

(Jan-Jun 2005)  

SC, tertiary 

university 

hospital, Brazil 

78 abdominal: 44(18-

85)yᵈ; 62% M

Elective cholecystectomy 

(32%), herniography (23%) 

or colorectal (13%) 

1(0-20)dᵈ, n/s n/s 

de Aguilar-

Nascimento 

et al., 2010 

Historical cohort study, 

before data collected 

retrospectively (Jan 2004-Jun 

2005) 

SC, tertiary 

university 

hospital, Brazil 

42 abdominal: 67.5(60-

85)yᵈ; 64% M; 93%

ASA 1&2

Elective colorectal (26%), 

cholecystectomy (21%) or 

herniography (19%)  

1(0-10d)dᵇ, n/s n/s 

de Groot et 

al., 2014 

Quality improvement, before 

data collected retrospectively 

(Jan 2007-Jan 2008)  

SC, tertiary 

hospital, the 

Netherlands 

38 gynaecologic: 

62.7±12.6y; M 0%; 

92% ASA 1&2 

Abdominal surgery through 

a midline (82%) incision for 

gynaecologic malignancies 

2(2-3)dᵉ, F 

D0: 0%, F 

3(3-4)dᵉ, R 

D1:0% 
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Deniau et al., 

2016 

Audit, before data collected 

prospectively (Nov 2012-Feb 

2013)  

SC, France 
45 caesarean: 0% M 

Elective (35.5%) caesarean 

section  
<6h D0: 31%, F <6h D0:20%, S 

Egerod et al., 

2010 

Audit, data collected 

retrospectively (Aug 2007-Jan 

2008) 

MC (n=30), 

Denmark 
594 orthopaedic: 83 

(39-103)yᵈ; 28% M 
Hip fracture n/s D1:66%, R 

Francisco et 

al., 2015 
Cross-sectional, data collected 

prospectively (Jul-Nov 2014) 

SC, Brazil 
65 surgical: 27-53y 

(47.7%); 26% M; 

93.8% 

Elective cholecystectomy 

(47.7%), papillotomy 

(10.8%) or liver abscess 

drainage (10.8%)   

17.4(2.5-29.6)hᵈ, F 

D0:25%, F;  

D1:77%ᵇ, F 

D2:89%, F 

D3:100%, F 

18.3(3.3-98.8)hᵈ, S 

D0:23%, S 

D1:77%ᵇ, S 

D2:89%, S 

D3:100%, S 

Garth et al., 

2010ᶜ 

Cross-sectional, data collected 

retrospectively (Mar 2006-

Oct 2007)  

SC, tertiary 

teaching 

hospital, AU 

53 colorectal: 

65.2±14.3y; 69% M 

[DS1]  

Elective open colorectal 
1.2±1.2d, n/s [includes 

EN] 
n/s 

SC, tertiary 

teaching 

hospital, AU 

35 upper GI: 

68.0±10.6y; 59% M 

[DS2] 

Elective upper GI 
3.6±2.2d, n/s [includes 

EN] 
n/s 

Hardt et al., 

2013ᶜ 

Before-and-after, before data 

collected retrospectively (Jan 

2006-Dec 2007)  

SC, Germany 
67 colorectal: 62yᵉ; 

69.4% M; 78% ASA 

1&2 

Elective open (67%) rectal 

resection with protective 

ileostomy placement  

1.4±1.2d, FF 

3.2±2.7d, S 

D1:29%, S 

D2:52%, S 

Hilal et al., 

2013 

Case-control, before data 

collected retrospectively 

(May 2009-Aug 2010)  

SC, university 

tertiary hospital, 

UK 

24 

pancreaticoduodenal: 

70 (61-76)yᵉ; 42% M; 

88% ASA 1&2 

Standardized upper 

abdominal J laparotomy, 

distal gastrectomy and 

lymphadenectomy 

n/s 9(6-12)dᵉ, S 

Hubner et 

al., 2015 
Cohort, before data collected 

prospectively (2010)   

SC, tertiary 

academic 

centre, 

Switzerland 

50 colorectal: 67(55.5-

75.3)yᵉ; 50% M; 66% 

ASA 1&2 

Open (44%) left colon 

(42%) or rectum (26%) 

D0:10%ᵇ, FF 
n/s 

Hui et al., 

2013 

Before-and-after, before data 

collected prospectively (Jan-

Dec 2005) 

SC, university 

teaching 

hospital, USA 

87 colorectal: 57.5y; 

37% M; 84% ASA 

1&2 

Elective (100%) open (62%) 

bowel resection  
D0:34%, n/s n/s 

Imbelloni et 

al., 2014ᶜ 

Longitudinal, before data 

collected prospectively (May-

Aug 2001) 

SC, Brazil 83 orthopaedic: 

78.96±10.43y; 36% M 
Corrective femoral fracture 17±2h, R 17±2h, R 
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Kalogera et 

al., 2013  

 

Cohort, before data was 

collected retrospectively 

(Mar-Dec 2010)  

SC, USA 

 

235 gynaecologic: 

65.1(61–71.3)yᵉ; 0% 

M; 59% ASA 1&2 

Complex cytoreductive 

(33%), surgical staging 

(34%) or pelvic organ 

prolapse (32%)  

n/s 5(3-7)dᵉ, R  

Kolozsvari 

et al., 2013  

 

Case-control audit, data 

collected retrospectively (Jan 

2003-Aug 2010)  

SC, university 

teaching 

hospital, 

Canada 

161 colorectal: 

62.9±16y, 53% M, 

75% ASA 1&2  

Elective (100%) 

laparoscopic (88%) right 

hemicolectomies (45%) or 

anterior resections (37%) 

n/s 3(2-3.5)dᵉ, S 

Kuwabara et 

al., 2011  

 

Cross-sectional, data collected 

retrospectively (Jul-Dec 

2007) 

MC (n=837), 

academic and 

community 

hospitals, Japan 

7579 gastrectomy: 

68.0±11.3y; 66.6% M; 

70% [DS1] 

Open partial gastrectomy 5.3±3d, OR n/s 

4111 gastrectomy: 

67.7±10.5y; 73% M; 

64% [DS2] 

Open total gastrectomy 6.7±5.4d, OR n/s 

2485 gastrectomy: 

64.7±11.4y; 64.2% M; 

78% [DS3] 

Laparoscopic partial 

gastrectomy 
4.6±3.7d, OR n/s 

290 gastrectomy: 

64.8±11.1y; 67.2% M; 

81% [DS4] 

Laparoscopic total 

gastrectomy 
5.9±4.2d, OR n/s 

Labgaa et 

al., 2016  

 

Before-and-after three phased 

study, before data collected 

prospectively (<May 2011)   

SC, tertiary-

referral hospital, 

AU 

 

50 liver: 64(59–69)ye; 

70% M; 72% ASA 

score 1&2 

Elective open (96%) minor 

liver resection (54%) 
D0:34%ᵇ, FF D1:5%ᵇ, R 

Maessen et 

al., 2009  

 

Before-and-after quality 

improvement project. Before 

data collected retrospectively 

(2004)  

MC(n=26), the 

Netherlands 

 

1126 colorectal: 65y; 

51% M 

Colorectal resection (details 

n/s) 

n/s 

  

5d, R 

D0:0%b, R 

D1:3%b, R 

D2:7%, R 

D3:23%b, R  

D4:40%b, R 

D5:56%b, R 

Miller et al., 

2014  

 

Before-and-after study. 

Before data collected 

retrospectively (Jan-Jun 2009)    

SC, tertiary 

teaching 

hospital, USA 

99 colorectal: 56±15y; 

43% M; 42% ASA 

1&2  

Laparoscopic (40%), colon 

(55%) or pelvic (45%)  

1.8±1.9d, CF 

D0:15%, CF 
n/s  

Rettenmaier 

et al., 2014 

SC, tertiary 

hospital, USA 

52 colorectal: 62(29-

91)yᵈ [DS1] 
Rectosigmoid resection  

D1-D2:38%, OR 

D3-D4:73, OR 
n/s 
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Cross-sectional, data collected 

retrospectively (Jun 2009-Jun 

2013) 

43 colorectal: 62(29-

91)yᵈ [DS2]

Rectosigmoid resection and 

colectomy  

D1-D2:37%, OR 

D3-D4:70%, OR 
n/s 

68 colorectal: 62(29-

91)yᵈ [DS3]
Proximal colectomy 

D1-D2:32%, OR 

D3-D4:59%, OR 
n/s 

55 small bowel: 62(29-

91)yᵈ [DS4]
Small bowel resection 

D1-D2:24%, OR 

D3-D4:65%, OR 
n/s 

Rohatiner et 

al., 2012ᶜ 
Cross-sectional, data collected 

prospectively (Aug-Sep 2011)  

SC, urban 

teaching 

hospital, USA 

58 small bowel & 

colorectal: 57(1-96)yf; 

53% M  

Elective laparoscopic (64%) 

colorectal (72%) or small 

bowel (28%)  

1(1-2)dᵉ, CF (81%), EN 

(7%) 

D0:9%, CF (40%), EN 

(40%) 

D1:62%, CF (94%) 

D2:78%, CF (100%) 

D3:86%, CF (80%) 

D4:91%, CF (100%) 

D0:4%, R (100%)  

D1:4%, R (100%) 

D2:44%, R (13%) & 

R/F (87%)  

D3:57%, R (29%), R/F 

(43%) & other (28%) 

D4: 70%; R (14%), 

R/F (72%) & other 

(14%) 

Schwarzbach 

et al., 2011 

Before-and-after, before data 

collected retrospectively (Jan 

2006-Dec 2007) 

SC, Germany 
133 colorectal: 65yᵉ; 

52% M; 83% ASA 

1&2 

Elective laparoscopic (51%) 

sigmoid resection (49%) or 

right hemicolectomy (34%)  

n/s 
D1:50%, S 

D2:59%, S 

Selby et al., 

2016 

Before-and-after, before data 

collected retrospectively (Jun 

2007-Jun 2009)  

SC, USA 51 gastrectomy: 69(58-

76)yᵉ; 78% M

Total open (82%) 

gastrectomy  
4(3-5)dᵉ, CF 6(5-7)dᵉ, P 

Thompson et 

al., 2012 

Before-and-after, before data 

collected prospectively (Jul-

Dec 2009) 

MC(n=3), AU 154 abdominal: 

59±16y; 83% M 

Elective open (71%) 

colorectal (46%), gastric 

(16%), small bowel (13%), 

or hepatobiliary (11%)  

16(6-28)hᵉ, F 2.8(1.1-5)dᵉ, S 

Zargar-

Shoshtari et 

al., 2008 

Before-and-after, before data 

collected retrospectively (Sep 

2004-Sep 2005) 

SC, New 

Zealand 

50 colorectal: 70.7(40-

85)yᵈ; 56% M; 78%

ASA 1&2

Elective open (86%) right 

(58%) or left (28%) 

hemicolocolectomy 

2(1-15)dᵈ, OR n/s 

ASA, American Society of Anaesthesiologists score; AU, Australia; CF, clear fluids; d, day; D; postoperative day; DS, data set; F, fluids; FF, free fluids; FT, fast track; GI, gastrointestinal; h, hour; 

M, male; MC, multi-centre; OR, oral route; R/F, residual/fiber; USA, United States of America; SC, single-center. 

ᵃUnless specified otherwise, data is presented as mean ± standard deviation. 

ᵇInterpreted from graph. 

ᶜData received from authors. 

ᵈMedian (range). 

ᵉMedian (IQR). 

ᶠMean (range). 
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4.5.2  Description of feeding practices 

Feeding practices reported by included investigations are described in Table 4.2. Twelve 

(41%) investigations reported data on both first feed and solid feed, whereas the 

remaining exclusively reported first feed (n = 10, 34%) or first solid feed (n = 7, 24%) 

data. Studies reporting on first feed (n = 22, 76%) presented data as either mean/median 

time (hours or days) to first feed (n = 10, 45%) or proportion of patients feeding per 

postoperative day (n = 7, 32%) or both (n = 5, 23%). Similarly, studies reporting first 

solid feed (n = 19, 66%) presented data as either mean/median time (hours or days) to 

first solid feed (n = 7, 37%) or proportion of patients feeding on solids per postoperative 

day (n = 8, 42%) or both (n = 4, 21%). Studies reporting data in the form of proportion of 

patients feeding postoperatively (n = 16), varied in respect to reporting period (i.e. 

exclusively for POD0/1 or over a period of postoperative days, ranging from POD0/1- 

POD2/3/4/5).   

First feed data and relationship with EBG 

First feed data and its relationship with EBG are described in Table 4.3. Time to first feed 

varied with the earliest feed reported within 3.2 hours after surgery and the latest 6.7 days 

following surgery. In addition, proportional time to first feed data varied. Only three 

studies reported data until most patients had commenced feeding (i.e. ≥75%, range: 

POD0-POD2). Ten (40%) investigations reported time to first feed in line with EBG. 

Most studies commenced feeding exclusively via the oral route (n = 17, 77%), whereas 

for the remaining, patients either commenced feeding via the oral or enteral route (n = 2) 

or studies did not specify the GI route undertaken (n = 3) (Table 4.2). Of the studies which 

specified the type of diet first commenced (n = 14), patients were commenced on fluid 

only diets in 12 (86%) and solid diets in 2 (14%) investigations.  

First solid feed data and relationship with EBG 

First solid feed data and its relationship with EBG are described in Table 4.4. Time to 

first solid feed varied with the earliest commenced within 7 hours after surgery and the 

latest 9 days following surgery. In addition, proportional time to first solid feed data 

varied. Most investigations reported ≤25% (range: 0-5%) of patients had commenced 

solid feeding by POD1 (n = 5, 50%). Five studies specified feeding practices until POD4 

or POD5, of which four reported <75% (range: 40-70%) of patients were feeding on solids 

(Table 4.2). Only three studies reported data until most patients had commenced solid 

feeding (i.e. ≥75%, range: POD0-POD4) (Table 4.2). Four (22%) investigations reported 
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time to first solid feed in line with EBG. Of the studies which specified the type of first 

solid feed commenced (n = 9, 47%), the majority reported using regular diets (n = 5, 56%) 

(Table 4.2). Four studies reported the use of light (n = 1), postoperative (n = 2) or various 

therapeutic (n = 1) diet types prior to the commencement of a regular diet. 

Table 4.3. First feed tabulated according to procedure 5 

Study 
Time to first 

feed 

Proportion Factors 

D0 D1 D2 Origin EBG DC 

Lower GI (and small intestine) 

Rohatiner et al., 2012 1(1-2)dᵇ 9% 62% 78% USA n/s 2011 
Garth et al., 2010 [DS1] 1.2±1.2d AU n/s 2006-07 

Hardt et al., 2013  1.4±1.2d EU y 2006-07 
Miller et al., 2014  1.8±1.9d 15% USA n 2009 

Zargasr-Shoshtari et al., 2008 2(1-15)dᵃ NZ n 2004-05 
Alcantara-Moral et al., 2014 31%ᶜ 58% 70% EU n/s 2009-13 

Hui et al., 2013 34% USA n/s 2005 
Hubner et al., 2015 10% EU n/s 2010 

Rettenmaier et al., 2014 [DS1] 38% USA n/s 2009-13 

Rettenmaier et al., 2014 [DS2] 37% USA n/s 2009-13 
Rettenmaier et al., 2014 [DS3] 32% USA n/s 2009-13 

Rettenmaier et al., 2014 [DS4] 24% EU n/s 2010 

Upper GI 
Garth et al., 2010 [DS2] 3.6±2.2d AU n/s 2006-07 

Selby et al., 2016  4(3-5)dᵇ USA y 2007-09 

Kuwabara et al., 2011 [DS3] 4.6±3.7d Japan n/s 2007 

Kuwabara et al., 2011 [DS1] 5.3±3.0d Japan n/s 2007 

Kuwabara et al., 2011 [DS4] 5.9±4.2d Japan n/s 2007 

Kuwabara et al., 2011 [DS2] 6.7±5.4d Japan n/s 2007 

Labagga et al., 2016 34% AU n/s 2011 

Obstetric and gynaecologic 
Benhamou et al., 2002 92% 100% EU n 1996 

Conchin et al., 2013 1(0-3)dᵇ 0% 41% AU n/s 2010-11 

de Groot et al., 2014 2(2-3)dᵇ 0% EU y 2007-08 

Deniau et al., 2016 31%ᶜ EU n/s 2012-13 

Orthopaedic 

Christelis et al., 2015 3.2(2-5)hᵇ AU n/s 2012 

Imbelloni et al., 2014 17±2h Brazil n 2001 

Abdominal 

Cestonaro et al., 2014 15.7(1.7-90.4)hᵃ Brazil n/s 2012 

Thompson et al., 2012 16(6-28)hᵇ AU n/s 2012 

Francisco et al., 2015 17.4(2.5-29.6)hᵃ 25% 77% 89% Brazil y 2014 

de aguilar-Nascimento et al., 

2010 1(0-10d)dᵃ Brazil n 2004-05 

de aguilar-Nascimento et al., 

2008 1(0-20)dᵃ Brazil n 2005 

AU, Australia; DS, data sets; EBG, evidence-based guidelines; EU, Europe; d, day; D: postoperative day; DC, 

data collection; GI: gastrointestinal; h, hour; n, no; n/s, not specified; NZ, New Zealand; y, yes. 

Note: shading represents practices in line with evidence-based guidelines.   

ᵃMedian (range).  

ᵇMedian (interquartile range). 

ᶜFeed commenced ≤12h D0. 
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Table 4.4. First solid feed tabulated according to procedural location 6 

Study 
Time to first 

feed 

Proportion Factors 

D0 D1 D2 Origin EBG DC 

Lower GI (and small intestine) 

Schwarzbach et al., 2011 50% 59% EU y 2006-07 

Kolozsvari et al., 2013  3(2-3.5)dᵃ CA y 2003-04 

Hardt et al., 2013  3.2±2.7d 29% 52% EU y 2006-07 

Rohatiner et al., 2012  4% 4% 44% USA n/s 2011 

Alcantara-Moral et al., 

2014 0% 5% 40% EU y 2011 

Maessen et al., 2009  5dᵃ 0% 3% 7% EU n/s 2004 

Upper GI 

Selby et al., 2016  6(5-7)dᵃ USA n/s 2007-09 

Hilal et al., 2013  9(6-12)dᵃ EU n 2009-10 

Labagga et al., 2016 5% AU n/s 2011 

Obstetric and gynaecologic 

Benhamou et al., 2002 92% 100% EU n 1996 

de Groot et al., 2014  3(3-4)dᵃ 0% EU y 2007-08 

Deniau et al., 2016 20%ᶜ EU n/s 2012-13 

Conchin et al., 2013 4(3-6)dᵃ 0% 0% 13% AU n/s 2010-11 

Kalogera et al., 2013 5(3-7)dᵃ USA n/s 2010 

Orthopaedic 

Christelis et al., 2015 7(4.3-15)hᵃ AU n/s 2012 

Imbelloni et al., 2014 17±2h Brazil n 2001 

Egerod et al., 2010 66% EU y 2007-08 

Abdominal 

Francisco et al., 2015 18.3(3.3-98.8)hᵇ 23% 77% 89% Brazil y 2014 

Thompson et al., 2012 2.8(1.1-5)dᵃ AU n/s 2009 

AU, Australia; CA, Canada; DS, data sets; EBG, evidence-based guidelines; EU: Europe; d, day; D: 

postoperative day; DC, data collection; GI: gastrointestinal; h, hour; n, no; n/s, not specified; USA, United 

States of America; y, yes. 

Note: shading represents practices in line with evidence-based guidelines.   

ᵃMedian (interquartile range). 

ᵇMedian (range).  

ᶜFeed commenced ≤12h D0. 

First feed and first solid feed data by postoperative patient group 

First feed and first solid feed data by postoperative patient group are depicted in Tables 

4.3 and 4.4, respectively. The shortest median/mean times to first feed and first solid feed 

were observed in orthopaedic investigations (3-17 hours and 7-17 hours, respectively) 

and the longest in lower (range: 1-2 days and 3-5 days, respectively) and upper (range: 

3.6-6.7 days and 6-9 days, respectively) GI investigations. One (6%), zero (0%), three 

(33%), four (80%) and six (86%) lower GI, upper GI, obstetric and gynaecologic, 

orthopaedic and abdominal data sets reported liquid and/or solid feeding practices in line 

with EBG, respectively. 
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4.5.3  Patient-related data 

Only five studies (17%) reported data on the prevalence of PONV. These factors may 

directly impact on oral/enteral intake.179, 182, 194, 202, 203 Two studies reported PONV 

prevalence in the context of postprandial feeding (i.e. following feeding), ranging from 

23%202 to 39%.179 Of the remaining studies two reported low rates of perceived 

postoperative nausea (6% and a median score of one out of 10)182, 203 and one reported a 

higher prevalence of postoperative nausea (45%) and vomiting (26%)194 in the 

postoperative period. Few studies (n = 3) reported perceived thirst (range: 63-74%) and 

hunger (range: 38-60%) prevalence among postoperative patients (POD0-POD1).182, 183, 

190

4.5.4  Quality assessment 

Quality assessment scores of included studies are summarized in Appendix 2. Overall, 21 

studies (72%) scored above 70% (range: 38%-89%). The majority of studies addressed a 

clearly focused question (n = 29, 100%), defined criteria for inclusion/exclusion (n = 23, 

79%) and used appropriate statistical tests (n = 29, 100%). Few studies measured 

outcomes in a valid and reliable way (n = 14, 48%) and collected data over a sufficient 

period of time to be meaningful (n = 17, 58%). 

4.6 Discussion 

The present study aimed to investigate postoperative feeding practices among 

hospitalized patients. Although EOF is a strategy that can contribute to improved 

recovery and reduced complications after surgery,14, 43, 45, 48, 49, 64, 158, 161-166 it does not 

appear to be commonly applied in clinical practice. Of the 29 studies meeting the 

inclusion criteria, only 40% and 22% reported time to first feed and time to first solid 

feed in line with evidence-based recommendations, respectively. Furthermore, patients 

who underwent lower or upper GI surgeries appeared more likely to experience delayed 

feeding. These findings demonstrate limited translation of the evidence for early 

postoperative feeding into routine practice, as well as the need for ongoing interventions 

targeted at improving nutrition delivery after surgery.   

Less than half of included investigations commenced feeding within 24 hours after 

surgery, and of these, the majority reported liquids as first oral intake (86%). Liquids, in 

contrast to solid foods, mitigate GI and pancreatic secretions, providing a theoretical 

advantage in avoiding the development of paralytic ileus;97 however, given that they are 
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nutritionally inadequate, prolonged use is not advised.98 Prompt prescription of solid diets 

(i.e. within 24 hours after surgery) that have the potential to deliver adequate nutrition is 

therefore recommended to prevent PEM.205 A rapid transition to solid foods may also 

increase patient satisfaction (e.g. improved sense of well-being and lower pain 

perceptions) and decrease LOS and number of days to first flatus.100, 206 Despite this, over 

half of investigations reported a median time of ≥3 days (up to 9 days) to commence solid 

feeding. Furthermore, when solid diets were initiated, 44% of investigations reported 

using ‘special/therapeutic’ diets (i.e. low fibre/residual, cardiac, postoperative, light, 

soft), which are often restrictive,205 nutritionally inadequate207 and have little scientific 

purpose in the context of postoperative care.205 Collectively, these findings indicate a gap 

between evidence-based recommendations and practice for initiating and progressing 

patients onto nutritionally adequate  diets (i.e. regular) following surgery. A number of 

factors may contribute to this finding, including the surgical procedure undertaken, 

patient and/or healthcare staff knowledge/attitudes/beliefs, the existence/implementation 

of EBG and/or hospital and food service limitations.  

The surgical population investigated appeared to influence whether investigations 

reported feeding practices in line with evidence-based recommendations. Patients who 

underwent orthopaedic surgeries commenced liquid and solid feeding typically earlier 

and were more likely to begin feeding within 24 hours after surgery compared to patients 

who underwent GI procedures. However, poor feeding practices were not observed 

among all GI investigations. The majority of patients who underwent unspecified 

abdominal procedures commenced liquid and solid feeding within 24 hours after surgery 

compared to those who underwent specified upper and lower GI procedures. Differences 

in procedural complexity may account for this, considering that the majority of abdominal 

investigations had patients which underwent less complex procedures (e.g. hernioplasty, 

cholecystectomy) compared to specified GI investigations where patients underwent 

more complex lower (e.g. hemicolectomy, sigmoidectomy) or upper (e.g. gastrectomy, 

pancreatectomy) GI surgeries. Previous studies have also identified procedural 

complexity (i.e. length of surgery, minor vs. major or partial vs. complete procedures), in 

addition to surgical location (e.g. upper vs lower GI), as features influencing time to 

commence/progress postoperative feeding.178, 185, 186 Given postoperative care guidelines 

take into account procedural location and complexity, the reason why these factors 

continue to influence time to commence liquid and solid feeding remains unclear; 

however, historic dictums may be a contributing factor. Although traditional feeding 
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protocols (i.e. nothing-by-mouth following surgery until clinical signs of bowel function 

return) originated from fears early feeding could result in severe paralytic ileus and 

anastomotic leakage,14 these outcomes are more likely to occur following complex GI 

resection surgery, and the extent to which these beliefs may still influence current practice 

has received limited scientific attention.208 Nonetheless, the prevalence of delayed 

feeding among patient populations arguably in the greatest need of adequate nutrition 

following surgery (upper and lower GI patients) is concerning.  

Patient-related factors (e.g. PONV, fear, food preferences/options) may also influence 

when postoperative feeding is initiated. For example, patients may self-delay 

commencing and progressing postoperative feeding because of (or in fear of) PONV.66 

Equivocal results were observed among investigations reporting the prevalence of PONV 

(6-45%). Previous studies suggest that PONV is a leading cause of patient dissatisfaction, 

with patients reporting they would prefer to suffer from pain rather than PONV209 and are 

willing to pay a considerable sum of money for an effective anti-emetic.210 Alternatively, 

patients may feel hungry or thirsty following surgery;182, 183, 190however, limited or 

unpalatable dietary options (e.g. the clear liquid diet) may prevent patients from 

commencing feeding.211 A patient-centred approach where patients receive effective anti-

emetics and timely prescription of unrestricted diets (i.e. a regular diet) may lead to earlier 

commencement of feeding.  

Food service-related factors (e.g. dietary options and meal delivery) may contribute to 

when patients can initiate postoperative feeding. Common food options preferred among 

postoperative patients (within 24 hours after surgery) include, toast, fresh fruit, potatoes, 

eggs, crackers, pudding, and sandwiches.211 Given the majority of these foods are not 

offered to patients on liquid or special diets; diet types commonly prescribed after 

surgery, may in part explain the poor feeding practices observed in the current review. 

Furthermore, a delay in the delivery of meals to patients following diet prescription may 

also contribute. For example, patients returning from afternoon surgery may miss dinner 

delivery and consequently receive their first meal the following day. However, although 

plausible, this is unlikely to explain the substantial deviations from EBG for commencing 

postoperative feeding reported by some studies.159, 178, 179, 181, 187, 202, 204 Given the paucity 

of evidence on food service-related factors and the commencement of EOF, further 

research is warranted to determine if this is a contributing factor.  
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The present review also examined feeding practices in the context of the existence and 

implementation of EBG. Neither data collection timeframes (before or after 2006), nor 

whether hospitals had evidence-based feeding protocols in place during data collection, 

appeared to influence feeding practices. Despite EOF guidelines originating in Europe,32 

European investigations did not appear to report more favourable feeding practices. 

Considering feeding recommendations for surgical groups have been released at different 

times, it is possible that limited exposure to guideline availability may have influenced 

findings. However, EOF guidelines were first established in 2006 for colorectal patients32 

and yet only 6% of lower GI data sets (amongst the lowest) reported feeding practices in 

line with evidence-based recommendations. Collectively, these findings suggest that the 

mere availability of compelling EBG has little effect on influencing habitual practices, 

which is similar finding reported by other studies investigating uptake of evidence-based 

protocols (e.g. Fast Track and Enhanced Recovery After Surgery programs) into daily 

practice.53, 148 Previous work has shown barriers to change in clinical practice can arise at 

different stages in the healthcare system (e.g. at the patient, individual professional, 

healthcare team or healthcare organisation level).51 Further research is therefore required 

to explore professional (i.e. delayed diet prescription), organisational (i.e. delayed food 

service delivery) and patient-related (i.e. delayed diet intake) factors impeding adherence 

to EBG, particularly among GI patients, with the aim of developing interventions to 

improve postoperative feeding.  

Several limitations of the present review are acknowledged. First, inconsistencies in how 

data were reported (median/mean time to first feed vs. number of patients eating per 

postoperative day) limited our ability to directly compare feeding practices across studies. 

We attempted to account for this by categorizing data sets into binary groups; those ‘in 

line’ and those ‘not in line with EBG’. However, we recognize that the two measures may 

not precisely correlate (e.g. a mean/median time to first feed of 1 day = 75% of cohort 

commenced feeding by POD1). Furthermore, proportional data comprises a broad 

measure (POD0 could represent within 24 hours after surgery or the day of surgery; e.g. 

within ~12 hours); thus, in an attempt to avoid overestimating the problem, studies (n = 

4)188, 193, 194, 198 that reported proportional data exclusively for POD0 were not included

when the percentage of data sets ‘in line with EBG’ were calculated. Although differences 

in feeding practices across data sets were attributed to surgical location and complexity, 

other perioperative factors may also contribute. Previous studies have proposed that pain 

management strategies (epidural vs. general anaesthetic) and surgical approach 
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(laparotomy vs. laparoscopy)212 can influence time to commence feeding. Due to 

inconsistencies in reporting these variables and the heterogeneity between studies 

(different surgical populations), the present review did not investigate whether these 

factors influenced the time to commence feeding. Lastly, feeding practices for certain 

postoperative groups were represented by two to four studies and over half of the included 

studies were considered ‘unclear’ in respect of having measured outcomes in a valid and 

reliable way; thus, our findings should be interpreted with caution. Further high-quality 

prospective research is required to investigate feeding practices across different 

postoperative groups.   

4.7 Conclusion 

The present review found that the majority of postoperative patients are not fed within 

timeframes outlined by EBG. Although both poor liquid and solid feeding were observed, 

timely upgrade of patients on to nutritionally adequate diets appeared particularly 

problematic. Given that adherence to EBG may be reliant on professional (e.g. diet 

prescription), organisational (e.g. diet delivery) and patient-related (e.g. diet 

commencement) factors, further research exploring these parameters, particularly among 

upper and lower GI patients, is warranted. This information will help inform strategies 

for postoperative nutrition delivery interventions that aim to improve patient and 

healthcare-related outcomes.  
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Feeding practices and nutritional intakes among non-

critically ill, postoperative adult patients: an observational 

study

5.1 Preface 

Whilst the systematic review presented in Chapter 4 identified poor adherence to EBG 

for EOF, the scope and magnitude of the problem in the local context (GCUH) were 

unknown. Further, the extent to which delayed postoperative feeding was the result of 

staff, organisational or patient-related factors remained unclear. A thorough 

understanding of the problem and underlying causal factors within a specific context is 

imperative for developing effective, appropriate and sustainable intervention strategies.

150 As such, a prospective cross-sectional study was conducted to thoroughly understand 

the prevalence of delayed or inadequate postoperative feeding, the population affected 

and the contributing factors in the local context. Findings from this phase informed 

subsequent research phases; specifically, regarding which patient population to tailor an 

intervention for, taking into consideration the contrast between current practice and EBG. 

5.2 Abstract 

Background: EBG recommend recommencing oral feeding (liquids and solids) ≤24 

hours after surgery. The aims of this study were to determine time to first diet (any) and 

solid diet prescriptions, delivery and intakes among adult, non-critically ill, postoperative 

patients.   

Methods: This prospective cross-sectional study included 100 postsurgical patients. 

Demographic and perioperative dietary-related data were collected from patients’ 

medical records or via direct observation. Dietary intakes were observed for the duration 

patients were enrolled in the study (from end of surgery to discharge). The amount of 

energy (Kcal) and protein (g) consumed per patient per day was analysed and considered 

adequate if it met ≥75% of patients’ individually estimated requirements.  

Results: Overall, 89 and 52 patients consumed their first intake and first solid intake ≤24h 

after surgery, respectively. For their first intake, 53% of patients had clear or free liquids. 

Median times to first diet prescription (range: 1.3-5.7 hours), delivery (range: 2.1-12.5 

hours) and intake (range: 2.2-13.9 hours) were ≤24 hours after surgery for all patient 
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groups. Time to first solid diet prescription (range: 1.3-77.8 hours), delivery (range: 2.1-

78.0 hours) and intake (range: 2.2-78.2 hours) varied considerably. Urologic and GI 

patients experienced the greatest delays in times to first solid diet prescription and 

subsequently first solid intake. Only 26 patients met both their estimated energy and 

protein requirements for ≥1 day during their stay. 

Conclusion: While practice appears consistent with EBG recommendations for 

commencing nutrition (any type) after surgery, the reintroduction of nutritionally 

adequate diets requires improvement.  

5.3 Introduction 

There is overwhelming evidence (nine meta-analyses incorporating over 10,000 patients) 

that the rapid reintroduction of nutrition following surgery in non-critically ill adults is 

safe and effective.18, 41-47, 50 The benefits include faster recovery of intestinal function, 

reduced morbidity, improved quality of life, shorter lengths of stay, and reduced risk of 

PEM and its associated consequences.18, 41-47, 50 Hence, EBG following gynaecologic,39 

hepatic,34 pancreaticoduodenal,37 gastric,38 colorectal, rectal and pelvic surgery32, 35, 36 

have been developed to inform nutrition care practices in the postoperative period. These 

EBG recommend that patients receive EOF, defined as recommencing liquid and solid 

feeding within 24 hours after surgery, to optimize patient recovery.  

Despite clear guidelines, the adoption of research findings into clinical practice is often a 

slow and onerous process.57 In a recent systematic review of current postoperative feeding 

practices it was identified that only 40% of included studies reported time to first liquid 

or solid feed, and only 22% reported time to first solid feed that were consistent with 

current EBG recommendations.213 Further, when solids were commenced, restricted 

diets, which are often nutritionally inadequate106 and have little scientific purpose205 in 

the context of postoperative nutritional care, were commonly used prior to the 

commencement of a regular diet.213 Collectively, these findings suggest a gap between 

recommendations and practice for initiating and progressing patients onto nutritionally 

adequate diets following surgery.  

While adherence to guidelines for EOF appears poor, the extent to which delayed 

postoperative feeding is the result of professional, organisational and/or patient-related 

factors remains unknown. A thorough understanding of the problem (i.e. prevalence of 

delayed or inadequate postoperative feeding), the population affected (i.e. which surgical 

groups) and the contributing factors (i.e. professional, organisational and/or patient-
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related) is imperative for developing effective, appropriate, and sustainable interventions. 

As such, the primary aims of this study were to determine:  

1. The time to first liquid or solid diet and first solid diet prescription, delivery, and

intake among adult, non-critically ill, postoperative patients;

2. Diet types commonly prescribed after surgery; and

3. Patients’ energy and protein intakes, relative to their requirements, and factors

influencing nutrition intake during their postoperative hospital stay.

5.4 Methods 

5.4.1  Study overview 

A prospective, cross-sectional study to evaluate nutrition practices and nutrition intakes 

among postoperative patients in an Australian hospital was undertaken. The study was 

approved by the relevant hospital and university Human Research Ethics Committees 

(reference numbers: HREC/17/QGC/101 and GUREF/2017/389). 

5.4.2  Setting 

Data were collected across three wards (gastrointestinal, orthopaedic, and general 

surgical) in a large (~750 bed) tertiary metropolitan teaching hospital, located in southeast 

Queensland, Australia. ERAS guidelines were not formally in use; rather, surgeons 

prescribed feeding and other postsurgical orders in consultation with their team. An 

electronic food service system (EFS; Delegate Software Australia Pty Ltd, Victoria, 

Australia) was in operation whereby nursing staff entered patients’ dietary prescriptions 

into the system and patients ordered their main meals via a bedside patient entertainment 

system screen (≥3 hours in advance of meal delivery). The EFS was not in operation for 

mid-meals; instead, patients choose their mid-meals at bedside point-of-service.  

5.4.3  Participants 

Patients were eligible to participate if they: (i) were able to provide written informed 

consent (i.e. aged ≥18 years, cognitively intact, and able to communicate in English); (ii) 

had no ‘absolute’ contraindication to oral or enteral feeding (i.e. absence of a functioning 

gut, acute pancreatitis, dumping syndrome or jejunal fistula); (iii) were undergoing GI 

(upper or lower), orthopaedic (hip or knee only), urologic or gynaecologic surgical 

procedure; and (iv) were expected to stay in hospital for ≥24 hours. Patients were 

excluded if they were: (i) critically ill (i.e. intubated, ventilated, admitted to/transferred 

from intensive care unit); (ii) for palliative care or dying; (iii) undergoing a head and neck, 
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gastric sleeve, or pyloric-sparing Whipple procedure, due to known incidence of delayed 

gastric emptying in this group; or (iv) received parenteral nutrition (PN). (Note: no upper 

GI patients are represented within this study as the authors were unable to recruit eligible 

patients representing this group within the period of time allocated to data collection). 

Given the exploratory nature of this study, a sample size was not predetermined. Rather, 

a pragmatic approach to recruitment was adopted, where wards were approached in a 

random order until the maximum number of patients that one researcher could recruit and 

follow each day was reached (n = 5).  

5.4.4  Data collection 

Direct observation, chart audits and visual analogue scales were used to collect patients’ 

demographic, perioperative and dietary information. Patients reached the study endpoint 

when they were discharged from hospital, reached a hospital LOS of 14 days, transferred 

to another hospital, or met an exclusion criterion; whichever occurred first. One 

researcher independently collected all data to eliminate inter-rater variability. Data were 

collected over 50 consecutive days between June and August 2017. 

Demographic and perioperative data 

Chart audits were conducted using patients’ electronic medical records and bedside charts 

to obtain demographic and perioperative data. Demographic data included age, gender, 

weight, height, LOS, and comorbidities. Preoperative information included time fasted 

from fluids and solids, the use of oral carbohydrate supplements, and bowel preparation. 

Intraoperative variables included surgical location and approach, creation of 

anastomosis/stoma (if applicable), and procedural commencement and competition times. 

Postoperative data collected is described below.    

Primary outcome data 

Definitions of primary outcomes related to feeding practices and methods used to collect 

this data are outlined in Table 5.1. This includes the time to first diet (liquid or solid) and 

first solid diet prescription, delivery, and intake. The types of diets prescribed over the 

duration of each patient’s stay were also recorded.  

Patients’ dietary intakes were observed from the time they were admitted to the ward 

postoperatively to the time they reached the study endpoint. The nutrition adequacy of 

food consumed by patients was estimated by: (i) recording each patient’s dietary intake 

at every meal during each 24-hour period they were enrolled in the study; (ii) calculating 
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total energy and protein intake for each 24-hour period; and (iii) comparing these values 

to each patient’s individually estimated energy and protein requirements.  

Table 5.1. Definition of and method used to assess primary feeding outcomes 7 

Outcome 

Variable 
Definition Technique 

Time to first diet 

prescription 

Time between the end of surgery to when 

patients were prescribed a diet (any diet; 

liquid or solid) by their doctorᵃ 

Chart audit using the 

hospital’s EFS when 

available or from electronic 

medical notes  

Time to first solid 

diet prescription 

Time between the end of surgery to when 

patients were prescribed a solid diet by 

their doctor 

As above 

Time to first diet 

delivery 

Time between the end of surgery to when 

patients were delivered their first meal 

(any; liquid or solid) by hospital staff  

Direct observation or patient 

recall if delivered food 

outside of meal time 

Time to first solid 

diet delivery 

Time between the end of surgery to when 

patients were delivered their first solid 

meal by hospital staff  

As above 

Time to first diet 

intake  

Time between the end of surgery to when 

patients had their first mouthful of liquid 

(excluding water) or solid foods 

Direct observation or patient 

recall if patients consumed 

food outside of hospital meal 

times 

Time to first solid 

diet intake 

Time between the end of surgery to when 

patients had their first mouthful of solid 

foods 

As above 

First diet type 
The name of the first diet prescribed to 

patients after surgeryᵃ 

Chart audit using the 

hospital’s EFS when 

available or from electronic 

medical notes 

First solid diet 

type 
The name of the first solid diet prescribed 

to patients after surgery  
As above 

EFS, electronic food service system.  

ᵃExcluding ‘nil-by-mouth’ or ‘water only’ orders.

Visual observation was used to quantify each patient’s dietary intake for all main meals. 

Consumption of each dietary item delivered was recorded as a fraction of the whole 

portion on a five-point scale (none, ¼, ½, ¾, all), which has previously been shown to 

correlate closely with weighed dietary intake.214-216 If patients kept foods for later 

consumption, it was noted, and the intake of these items were recorded at a later time, 

usually at the next main meal. Mid-meal dietary items provided by the hospital, including 

oral nutrition supplements (ONS) and any purchased dietary items or food brought in by 

family or friends were estimated by visual observation or patient recall and recorded to 

capture complete 24-hour dietary intakes. Further, if patients consumed <50% of their 

hospital meal they were asked why, and their answer recorded. 
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Estimated energy requirements (EER) and estimated protein requirements (EPR) for each 

patient were calculated using Australian guidelines, which stipulate that moderately 

hypermetabolic patients, such as postsurgical patients, should receive 30-35 Kcal/kg/day 

and 1.2-1.5g of protein/kg/day.107 Calculations were based on each patient’s current 

weight or adjusted ideal body weight (IBW) for those with a body mass index (BMI) >25 

kg/m2. The equation used to calculate adjusted ideal body weight was: 

 IBW + [(actual weight – IBW) x 25%] 

(Note: IBW = weight at BMI 25).107 Patients’ energy and protein intakes were considered 

adequate if they met ≥75% of their estimated requirements, which has previously been 

shown to be sufficient for weight maintenance among inpatients.217 

Secondary outcome data 

Incidence of vomiting, use of postoperative pain medication and anti-emetics, and POD 

of first flatus and first bowel movement were recorded daily through chart audits and/or 

verbal clarification with patients (vomiting incidence and bowel movement only). 

Patients were asked to verbally rate their level of pain, nausea, thirst, and hunger on a 

scale of 0 (no pain, nausea, thirst, hunger) to 10 (extreme pain, nausea, thirst, hunger) at 

the end of each 24 hour period they were enrolled in the study.218 Verbal analogue scales 

were used to assess hunger, thirst, nausea, and pain because these are practical tools that 

have been shown to correlate closely with visual analogue scales within the clinical 

setting.218, 219 Hospital complications that occurred within 30 days of surgery were 

collected via chart audit and categorized using the Clavien-Dindo Classification of 

Surgical Complications.220 

5.4.5  Data analysis 

All data were entered into statistical software (SPSS, version 22.0 for Windows, IBM 

Corp., Armonk, NY). Following data entry, one of the researchers completed a random 

data check on 10% of the data to assess for entry errors. This check yielded an error rate 

of <1%.  

All observational dietary data was entered by a qualified dietitian into a food database 

(Foodworks Xyris software, Melbourne, Australia), which contained the energy (by 

calorie [Kcal]) and protein (by grams [g]) composition of all dietary items provided by 

the hospital. To determine the total energy and protein consumed by each patient per day, 

the intake of all dietary items at main and mid-meals, including ONS, over each complete 
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24-hour period was entered. Any personal dietary items consumed by patients were also

included. 

Descriptive statistics were used to outline patient demographic, dietary and surgical 

information. All continuous data were tested for normality (Shapiro-Wilk test) and 

subsequently presented as mean ± SD or median (IQR). Data were tabulated according to 

postoperative patient group: (i) gastrointestinal; (ii) urologic; (iii) orthopaedic; and (iv) 

gynaecologic. Patients who had more than one type of surgery (n = 6) were categorized 

based on their major/primary procedure. For the purpose of diet type analysis, if patients 

were prescribed a ‘vegetarian’ or ‘low allergen, lactose or gluten’ diet secondary to a food 

intolerance/allergy, the patient was categorized as being prescribed a ‘full’ diet. If patients 

waited ≥30 minutes before commencing their first meal or first solid meal after it had 

been delivered, this was defined as ‘self-delaying’.    

5.5  Results  

5.5.1  Participants 

A total of 106 patients were approached, informed of the study protocol, and asked to 

participate; of these, 6 declined (6%). Reasons for declining included: dislike of surveys 

(n = 1); aversion to having food intake recorded (n = 2); self-reflected concerns over 

consistency of behaviour (n = 2); or no reason given (n = 1). Of the 100 patients that 

consented, complete dietary intake data (i.e. from completion of surgery to discharge) 

was collected for 97 patients (97%). Reasons for incomplete dietary intake data were 

commencing PN (n = 2) or death (n = 1).    

5.5.2  Patient demographics and surgical characteristics 

Patient demographic and surgical characteristics are summarized in Table 5.2. Patient 

groups underwent the following surgical procedures: (i) orthopaedic: total knee (62%) or 

hip (38%) replacement; (ii) urologic: transurethral resection of the prostate (30%), 

nephrectomy (25%), or prostatectomy (20%); (iii) gastrointestinal: right hemicolectomy 

(26%), high anterior resection (17%), ileostomy or colostomy reversal (14%), low 

anterior resection (11%), or left hemicolectomy (6%);  and (iv) gynaecologic: total 

abdominal hysterectomy and bilateral salpingectomy (72%).   

The majority of participants (89%) consumed nutrition within 24 hours following surgery. 

Half of the cohort (52%) consumed solids within 24 hours following surgery. 

Perioperative nutrition practices differed depending on the postoperative group 
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investigated. ONS were consumed by 25 patients at some point during their 

hospitalization, the majority of which were GI patients (n = 18). Only 10 patients were 

seen by a dietitian during their stay, all of whom were GI patients. Forty-eight and 53 

patients were administered ≥1 aperient or antiemetic during their stay, respectively. 

Thirty-five patients experienced ≥1 vomiting episode during their stay.  

5.5.3  Time to first diet and first solid diet prescription, delivery and intake 

Time to first diet and first solid diet prescription, delivery, and intake are detailed in Table 

5.3. Overall, the median (IQR) time to first diet and first solid diet prescription was 2.6 

Table 5.2. Demographic and surgical characteristics of participants (N = 100) 8 

Variable 
All 

(n = 100) 

OT 

(n = 26) 

GI 

(n = 36) 

GYN 

(n = 18) 

URO 

(n = 20) 
Age, years 62.5(50.8-70)a 66.0±9.15 58.9±16.9 47.5(43.3-

52.8)a 

63.4±15.8 

Sex (female) 52 (52%) 12 (46%) 18 (50%) 18 (100%) 4 (20%) 

BMI, kg/m2  27.6(24.3-

31.2)a 

30.5±5.5 25.2(24.6-

29.6)a 

27.7±5.3 27.1(25.8-

31.5)a 

Presence of malignancy 24 (24%) 0 16 (44%) 4 (22%) 4 (20%) 

Elective surgery  95 (95%) 26 (100%) 32 (89%) 17 (94%) 20 (100%) 

Procedural approach  

   Open 21 (28%) - 9 (25%) 7 (39%) 5 (25%) 

   Laparoscopic 49 (66%) - 25 69%) 11 (61%) 13 (65%) 

   Converted  4 (6%) - 2 (6%) 0 2 (10%) 

Creation of stoma 8 (8%) 0 8 (22%) 0 0 

Creation of anastomosisb 24 (24%) 0 23 (64%) 0 1 (5%) 

Major complications 3 (3%) 1(4%) 1 (3%) 0 1 (5%) 

Surgical time, minutes 165(121-258)a 129±39 196(160-

22)a

193±66 184±125 

POD of first flatusc 2(1-2.8)a, c  - 2 (2-3)a 1 (1-2)a 1 (1-2.25)a 

POD of first bowel 

movement  

2.5 (2-4)a, d  2 (2-3)a 3 (2-4)a 3 (2-4)a 3 (1.5-3.5)a 

LOS, days 4.2(3.1-7.1)a 4.1(3.3-

4.9)a 
6.9±2.7 2.3(2.1-

4.1)a 

3.7(2.3-

4.3)a 

Had PREOP bowel prep 18 (18%) 0 12 (33%) 2 (11%) 4 (20%) 

Had oral CHO PREOP 9 (9%) 2 (8%) 5 (14%) 2 (11%) 0 

Had an NGT inserted PO 8 (8%)e 0 7 (19%) 0 1 (5%) 

Had nutrition ≤24h PO 89 (89%) 26 (100%) 29 (81%) 17 (94%) 17 (85%) 

Had solids ≤24h PO  52 (52%) 25 (96%) 7 (19%) 12 (67%) 8 (40%) 

Had ONS ≤24h PO 4 (4%) 1 (4%) 2 (5%) (0%) 1 (5%) 

Had antiemetics PO 53 (53%) 13 (50%) 19 (53%) 12 (67%) 9 (45%) 

Had laxatives PO 48 (48%) 24 (92%) 7 (19%) 10 (56%) 7 (35%) 

Vomiting incidence ≤24h 

PO 

16 (16%) 3 (12%) 5 (14%) 5 (28%) 3 (15%) 

CHO, carbohydrates; GI, gastrointestinal; GYN, gynaecologic; h, hours; NGT, nasogastric tube; LOS, length of 

stay; ONS, oral nutrition supplements; OT, orthopaedic; PO, postoperatively; PREOP, preoperative; URO, urologic. 

Note: data presented as n (%) or mean ± standard deviation unless otherwise specifiedᵃ. 
aPresented as median (interquartile range) due to non-normal data distribution. 
bAnastomoses of the digestive tract only. 
cN = 50; data missing for 50 patients. 
dN = 78; 22 patients were discharged prior to opening bowels. 
eFive of these patients had an NGT inserted after surgery secondary to a complication (e.g. ongoing vomiting). 
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(1.4-6.2) hours and 16.7 (1.4-70.2) hours, respectively. Time to first solid diet 

prescription differed substantially depending on postoperative group investigated, with 

urologic (46.7 [2.5-75.3] hours) and GI (77.8±49.1 hours) patients experiencing the 

greatest delays compared with orthopaedic (1.3 [0.9-1.5] hours) and gynaecologic (4.0 

[1.6-21.3] hours) patient groups.  

Overall, the median (IQR) time to first diet and first solid diet delivery was 4.2 (2.0-15.2) 

hours and 17.0 (2.2-73.1) hours, respectively (Table 5.3). Thirteen patients received their 

first meal >5 hours after a diet had been prescribed (range: 6.1-22.0 hours). All of these 

patients were allocated a diet code after dinner had already been delivered on study wards. 

Six patients received their first solid meal >5 hours after diet prescription (range: 5.0-15.7 

hours).  

Overall, the median (IQR) time to first intake and first solid intake was 5.0 (2.2-17.2) 

hours and 19.0 (2.2-73.1) hours, respectively (Table 5.3). GI patients experienced the 

greatest delays in time to first diet intake (13.9 [6.5-22.1] hours) and time to first solid 

intake (78.2±49.0 hours). Only 8 patients self-delayed commencing their first intake after 

a diet had been delivered (median: 2.9 hours, range: 0.5-14.5 hours). The majority of these 

patients (n = 4, 50%) had undergone GI procedures followed by those that underwent 

orthopaedic (n = 2, 20%), urologic (n = 1, 10%) or gynaecologic (n = 1, 10%) procedures. 

Similarly, 8 (8%) patients delayed commencing their first solid intake (median: 2.9 hours, 

range: 0.5-19.5 hours), the majority of which were GI and orthopaedic (n = 2 each, 50%). 

Because of reported hunger, one patient commenced solids 92.7 hours before being 

prescribed a solid diet.  

5.5.4  Diet type and progression  

First diet intake and first solid diet intake type 

All patients were prescribed their first intake via the oral route. Overall, 47 patients were 

prescribed a full diet for their first postoperative meal, while the remaining were 

prescribed a clear fluid (n = 39) or free fluid (n = 14) diets. All orthopaedic patients (n = 

26) were prescribed a full diet for their first postoperative meal. Similarly, the majority

of gynaecologic patients (n = 10, 56%) were prescribed a full diet at their first meal, while 

the remaining received clear (n = 4, 22%) or free (n = 4, 22%) fluids. Alternatively, the 

majority of GI and urologic patients were prescribed clear (n = 26, 72%; n = 9, 45%) or 

free (n = 7, 19%; n = 3, 15%) fluids for their first postoperative meal. First solid diet data
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Table 5.3. Preoperative, postoperative and perioperative nutritional fasting times (hours) by postoperative patient group 9 

Outcome of interest 
Postoperative patient group 

All (n = 100) OT (n = 26) GI (n = 36) GYN (n = 18) URO (n = 20) 

Preoperative 

Fluid fasting time 4.5 (3.3-6.7) 4.5 (3.4-5.7) 4.2 (3.0-6.8) 5.1 (3.4-8.5) 4.9 (3.6-7.5) 

Solid fasting time 14.2 (12.1-17.1) 14.5 (12.8-15.7) 14.4 (12.8-18.5) 13.7 (11.6-15.1) 13.3 (10.4-18.0) 

Postoperative 

First diet prescription 2.6 (1.4-6.2) 1.3 (0.9-1.5) 4.9 (2.7-19.2) 2.1 (1.7-3.8) 4.7 (1.8-20.1) 

First diet delivery  4.2 (2.0-15.2) 2.1 (1.4-2.6) 12.5 (5.7-22.1) 3.7 (2.2-5.3) 10.8 (2.1-21.7) 

First diet intake  5.0 (2.2-17.2) 2.2 (1.6-2.8) 13.9 (6.5-22.1) 4.1 (2.2-6.3) 10.8 (2.1-21.7) 

First solid diet prescription 16.7 (1.4-70.2) 1.3 (0.9-1.5) 77.8±49.1a 4.0 (1.6-21.3) 46.7 (2.5-75.3) 

First solid diet delivery  17.0 (2.2-73.1) 2.1 (1.4-2.6) 78.0±49.3a 4.1 (2.3-23.4) 48.1 (2.5-76.8) 

First solid diet intake  19.0 (2.2-73.1) 2.2 (1.5-2.8) 78.2±49.0a 9.2 (2.3-23.4) 48.1 (2.5-76.8) 

Perioperative 

Time without nutritionᵇ 22.3(19.2) 17.7±3.7 33.0±18.7 22.3±9.0 29.1(24.3) 

CHO, carbohydrate; GI, gastrointestinal; GYN, gynaecologic; OT, orthopaedic; URO, urologic.

All data presented as median (IQR) unless otherwise specifieda.
aPresented as mean ± standard deviation.  

ᵇThe difference in time between each patients’ last solid or nutritional liquid (e.g. CHO drinks) intake prior to surgery and their first diet intake after surgery. 
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was not collected for four patients because they either commenced PN (n = 2), were 

discharged from hospital (n = 1), or died (n = 1) before being prescribed a solid meal. 

Most patients (n = 86, 90%) were prescribed a full diet for their first solid meal. A 

minority of GI (n = 4, 13%), gynaecologic (n = 3, 18%) and urologic (n = 3, 15%) patients 

were prescribed a low-fibre or soft diet for their first postoperative solid meal.  

Diet progression 

Forty-three patients were prescribed at least one therapeutic diet prior to a full diet, the 

majority of whom were GI patients (n = 24, 56%). Twenty-six patients (26%) were 

prescribed two therapeutic diets prior to a full diet, the majority of whom were GI patients 

(n = 12, 46%). Seven patients (86% had a GI procedure) experienced diet regression, four 

of whom simultaneously had an NGT inserted at time of diet downgrade. Two patients 

commenced PN following a short interval on oral fluids. 

5.5.5  Time to adequate energy and protein intakes 

Ninety-seven patients had complete dietary intake data to assess nutritional adequacy. 

Overall, 37 (38%) patients met their EER, 35 (36%) patients met their EPR, and 26 (26%) 

patients met both their EER and EPR for at least 1 day during their hospital stay. The 

proportion of patients across each postoperative group that met both their EER and EPR 

were similar (orthopaedic: n = 10, 38%; gastrointestinal: n = 8, 24%; urologic: n = 4, 

20%; gynaecologic: n = 4, 22%). The majority of urologic (n = 3, 75%), orthopaedic (n 

= 9, 90%) and gynaecologic (n = 3, 100%) patients that met their EER and EPR did so 

within the first 2 days following surgery. In contrast, the majority of GI patients (n = 6, 

75%) who met their EER and EPR did so on or after POD4 (range: POD2-POD10). The 

longer patients stayed in hospital, the larger energy and protein deficits they acquired, 

with average deficits of ~480-950 kcal (2000-4000kJ) and ~20-45g of protein observed 

daily for the first 10 days after surgery. The largest cumulative energy and protein deficits, 

respectively, were observed among GI patients (range: +982Kcal [+4,125kJ] to -12,151 

[-51,034kJ] and +77g to -555g) and urologic patients (range: +2,915Kcal [+12,240kJ] to 

-12,134Kcal [-50,964kJ] and +13g to -569g), who also had the longest hospital LOS.

5.5.6  Factors influencing dietary intakes 

Patients ate <50% of their meal on 376 (29%) occasions. Reasons for eating poorly 

included: poor appetite (n = 126), dislike of the food (n = 90), nutrition impacting 

symptoms (n = 71), too unwell/in pain (n = 62), nil/incorrect meal delivered (n = 44), 

early satiety (n = 42), consumption of food from outside hospital food service (n = 19), 



65 

fear of nausea/vomiting or GI upset (n = 17), and asleep/tired (n = 16). Hence, the majority 

of occasions (72%) where <50% of a meal was eaten were the result of patient-related 

factors (e.g. poor appetite, nutrition impacting symptoms, early satiety) with the 

remainder (28%) being organisational-related reasons (e.g. nil/incorrect meal delivered, 

dislike of the food). 

Figure 5.1. Mean (±SD) subjective hunger (A), thirst (B), nausea (C) and pain (D) 

ratings by postoperative patient group for the first three days after surgery 4 
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5.5.7  Subjective hunger, thirst, nausea and pain ratings 

Figure 5.1 illustrates subjective huger, thirst, nausea and pain ratings for each patient 

group during three postoperative time periods (0-24 hours, 25-48 hours and 49-72). 

Overall, mean hunger ratings were not above five in any postoperative group or time 

period. Overall, thirst was the highest subjective rating reported for the first 24 hours 

among all postoperative groups (range: 4.7-6.2).  

Subjective ratings of thirst decreased over time for all patient groups except for 

orthopaedic patients. Nausea ratings were low among all postoperative groups (range: 

1.2-2.7) apart from gynaecologic patients (range: 3.6-4.3-for POD1-POD2). Subjective 

ratings of nausea decreased over time for all patient groups. Gynecologic and 

gastroinstestinal patients consisitently reported among the highest pain ratings during the 

three time periods. Pain decreased incrementally with time among gastroinstential and 

gynecolgic patients only.  

5.6 Discussion 

This study investigated dietary practices and observed nutrition intakes among 

postoperative patients. Timely (i.e. within 24 hours after surgery) and adequate (i.e. ≥75% 

of EER and EPR met) nutrition is recommended during the postoperative period and can 

contribute to reduced complications and shorter lengths of stay.18, 41-47, 50 While the 

majority of the cohort initiated any type of feeding within 24 hours following surgery, 

only half of the patients in the present study commenced solids within a timeframe 

specified by EBG.32, 35, 36, 39 Further, only one-fourth of patients met ≥75% of both their 

EER and EPR for at least 1 day during their admission. While practice appears consistent 

with recommendations outlined in EBG for recommencing some sort of nutrition after 

surgery, the re-introduction of nutritionally adequate diets among postoperative patients 

requires improvement. 

All patient groups commenced some sort of nutrition within 24 hours after surgery and 

approximately half of the cohort had clear or free liquids at their first meal. The time to 

first meal was considerably lower (i.e. better) than previously reported,213 and may 

suggest a transition towards improved guideline adherence. However, considerable 

differences in time to feeding commencement were observed across surgical groups. GI 

and urologic patients experienced the greatest delays in time to first diet intake (10-14 

hours following surgery) compared with gynaecologic and orthopaedic patients (2-4 

hours following surgery). Considering time to first diet prescription was relatively similar 
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across patient groups (within 2-5 hours following surgery) and in line with EBG,32, 35, 36, 

39 professional-related factors did not appear to hinder time to first diet intake. Rather, 

organisational-related factors appeared to explain the differences observed between 

surgical groups, with GI and urologic patients waiting extended lengths of time to be 

delivered their first meal after a diet had been prescribed. The time of the day these 

patients returned from surgery and were prescribed a diet often meant they missed the 

dinner cut-off and, therefore, had to wait until the next day to receive a meal. Overall, a 

minority of patients (8%) delayed commencing their first meal, suggesting that for many 

patients, nutrition-impacting symptoms may not impact their willingness or capacity to 

commence feeding at this particular stage in the postoperative period. This may be the 

result of good postoperative symptom management or the extended lengths of time221 

patients were fasted from solids (median, 14.2 hours) and liquids (median, 4.5 hours) 

prior to surgery, increasing their thirst and hunger. This is reflected in our subjective 

ratings data, which showed high thirst, modest hunger and low nausea reported by most 

postoperative groups during the first 24 hours following surgery. Considering this is the 

first study to explore organisational barriers in the postoperative context, further research 

is required to understand ward practices and resources in attempt to reduce the time 

patients are without nutrition.  

In the current study, large variations in the time to commence solids were observed across 

postoperative groups. Again, GI and urologic patients experienced the greatest delays, 

commencing solids 3 and 2 days following surgery respectively, congruent with findings 

of a recent systematic review.213 Delayed diet prescription, a professional related-factor, 

primarily contributed to this finding. As such, there still appears to be some reluctance 

from health professionals to commence patients on solid foods after surgery despite 

recommendations outlined in EBG.35, 36 In fact, it was observed that health professionals 

used conservative criteria to upgrade diets, waiting for the majority of GI and certain 

urologic patients to first pass flatus and/or a bowel motion before commencing solids. 

Traditionally, advancing the postoperative diet from clear fluids to free fluids to solids 

has been preceded by objective signs of the return of bowel function to avoid 

complications associated with postoperative ileus.14 However, feeding patients solids 

within 24 hours after surgery is demonstrated to be safe93 and can, in fact, lead to a faster 

return of bowel function;222, 223 thus, it is unclear why this practice continues. 

Furthermore, some patients (14%) were prescribed a low fibre or soft diet prior to a 

regular diet, supporting the argument that historic dictums persist in the postoperative 
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context as the rationale for the use of these diets is limited.205 Further research exploring 

healthcare staffs’ perceptions of and experiences with recommencing feeding is therefore 

warranted to help understand the barriers to prescribing solids earlier after GI and urologic 

surgery. Lastly, patient and organisational-related factors did not appear to influence 

when most surgical groups commenced solids. However, our capacity to fully explore the 

extent to which these factors influenced when patients commenced solids was limited 

considering certain groups were not prescribed a solid diet within 24 hours after surgery. 

Only one-third of patients met ≥75% of their EER or EPR for at least 1 day during their 

hospital stay. While this finding is similar to previous studies that have investigated 24-

hour intakes among inpatients,106, 224, 225 our data highlights that oral intake remains poor 

during hospitalization as this study tracked patients for their entire postoperative stay. 

This is concerning given the implications of poor nutrition among postsurgical patients 

such as longer lengths of stay.159, 226 A combination of factors appeared to contribute to 

poor oral intakes. Both organisational and patient-related issues were common reasons 

reported/observed for patients consuming <50% of their meals. Further, half the cohort 

was prescribed fluid-only diets and one-fourth of patients were progressed through three 

different therapeutic diets prior to a regular diet. Considering therapeutic diets, 

particularly liquid-only diets, are nutritionally inadequate,106 many patients did not have 

the opportunity to meet their EER and EPR. Gradual diet progression was particularly 

common after GI procedures which likely explains why most GI patients who met their 

nutrition requirements did on or after the fourth day of surgery. Similar findings have 

been reported in previous work among GI patients.159 Thus, further research is warranted 

to understand patients’ perceptions of and experiences with recommencing feeding after 

surgery to develop effective interventions to address patient-related barriers.  

Our results suggest multifaceted interventions targeting patient-related, organisational, 

and professional barriers are required to improve nutrition practices and intakes among 

postoperative patients. Simple interventions strategies likely applicable across all 

contexts may include nutrition counselling (patient-level), routine provision of ONS 

(organisational-level), and regular antiemetic prescription after surgery (professional-

level). Nutrition counselling after GI surgery has been effective in achieving clinically 

important improvements in energy and protein intakes,159 yet a minority of patients 

(~10%) were seen by a dietitian during their admission. Previous research suggests that 

patients prescribed ONS during the first 3 days following surgery consumed significantly 

more protein and energy than those who were not.227 Given that only one-fourth of the 
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current cohort had ONS during their entire stay and EBG recommend the use of 

supplementation, routine provision of ONS immediately after surgery may offer a 

practical solution to improve patients’ nutrition intake. Lastly, given PONV were 

common side effects experienced by gynaecologic patients, active interventions to reduce 

nausea and vomiting must be instituted alongside early oral intake. While antiemetics 

were administered to half the cohort at some point during their admission, these were 

often charted as required. Hence, timely administration of antiemetics and multimodal 

opioid-sparing analgesia is paramount in controlling nausea and pain to facilitate 

adequate oral intake among postoperative patients.  

This investigation has several limitations. While best practice guidelines were used to 

estimate energy and protein requirements, this involved using static equations which may 

have resulted in over or underestimation of some patients’ actual requirements. Further, 

accurately estimating observed food intake was dependent on foodservice staff serving 

correct serving sizes. Weighed food intakes are considered the most accurate method of 

measuring intake, however, this was not feasible and visual observation has been shown 

to correlate well with weighed intakes.214 Despite recruiting 100 patients, after subgroup 

analysis, a modest number of patients (18-36 patients) represented each surgical group. 

This limited our ability to statistically analysis our data and potentially generalize our 

findings. However, considering transitional research is about understanding the local 

context57 (to ultimately establish sustainable and effective interventions), we prioritized 

exploring specific patterns/behaviours in our facility over reaching statistical 

significance. 

5.7 Conclusion 

Practice appears consistent with recommendations outlined in EBG for recommencing 

nutrition (any type) after surgery. However, the provision of nutritionally adequate diets to 

certain postoperative groups is still well outside EBG recommendations. Furthermore, this 

study tracked patients across their entire hospital stay and highlighted that many patients fail 

to meet their nutrition requirements while in hospital. Given poor oral intakes are associated 

with longer lengths of stay, this is concerning. Therefore, multifaceted strategies that address 

patient, organisational, and professional factors are required to improve postoperative 

nutrition practices and intakes. However, to ensure effective, sustainable, and contextual 

interventions, further research exploring healthcare staff and patient perceptions of and 

experiences with recommencing feeding after surgery is warranted to identify barriers and 

enablers to receiving evidence-based, adequate feeding. 
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A qualitative exploration of patients’ experiences with and 

perceptions of recommencing feeding after colorectal surgery 

6.1 Preface 

Findings generated from Chapters 2, 4 and 5 demonstrated limited translation of the 

evidence for postoperative nutrition care into routine practice, indicating the need for 

interventions targeted at improving nutrition practices and intakes, particularly among 

patients who undergo colorectal surgery. Given the success of timely and adequate 

postoperative feeding is largely reliant on patient adherence, exploring patients’ 

preferences, experiences and concerns is paramount to highlight areas of improvement to 

meet their needs and expectations. As such, a qualitative study involving patients who 

had undergone colorectal surgery was undertaken to provide an understanding of the 

issues this high-risk group face regarding their oral intake during recovery. This 

information informed the design of the intervention intended to improve nutrition 

practices and intakes among patients who undergo colorectal surgery.  

6.2 Abstract 

Background: Many patients who undergo lower GI surgery neither recommence feeding 

within timeframes outlined by EBG, nor meet their nutrition requirements in hospital. 

Given that the success of timely and adequate postoperative feeding is largely reliant on 

patient adherence, the present study explored patients’ perceptions of recommencing 

feeding after colorectal surgery to determine areas of improvement to meet their needs 

and expectations.  

Methods: This qualitative study involved one-on-one, semi-structured interviews with 

patients receiving care after colorectal surgery in an Australian tertiary teaching hospital. 

Purposive sampling was used to ensure maximal variation in age, gender, procedural type 

and postoperative nutrition care experience. Interviews were audio recorded, with data 

transcribed verbatim before being thematically analysed. Emergent themes and 

subthemes were discussed by all investigators to ensure consensus of interpretation.  

Results: Sixteen patients were interviewed (female 56%; age 61.5±12.3 years). Three 

overarching themes emerged from the data: (i) patients make food-related decisions based 

on ideologies, experience and trust; (ii) patients appreciate the opportunity to participate 
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in their nutrition care; and (iii) how dietary information is communicated influences 

patients’ perceptions of and behaviours towards nutrition. 

Conclusion: Enabling patients to select from a wide range of foods from POD1 (by 

prescribing an unrestricted diet in line with EBG) in conjunction with delivering clear, 

simple and encouraging dietary-related information may facilitate patient participation in 

care and increase oral intakes among patients who have undergone colorectal surgery.   

6.3 Introduction 

Over the past decade, the ERAS society and the ESPEN have incorporated postoperative 

feeding recommendations into EBG for colorectal, rectal and pelvic patients.32, 35, 36 These 

perioperative guidelines stipulate liquid and solid feeding should recommence within 24 

hours after lower GI surgery. This recommendation is based on the overwhelming 

evidence demonstrating that the rapid reintroduction of nutrition following surgery is safe 

and improves patient and healthcare outcomes.18, 45, 50 In addition to timely feeding, 

adequate feeding, which is where patients consume ≥75% of estimated energy and protein 

requirements,217 is also important to reduce LOS and PEM.159 However, recent studies 

indicate that many postsurgical patients, particularly patients who have had lower GI 

surgery, are not commencing feeding in timeframes outlined by EBG213, 228 and are not 

meeting their nutritional requirements in hospital.159, 228 Although a combination of 

professional, organisational and patient-related factors have been shown to contribute to 

these findings,228 the extent to which barriers are present at the patient level remains 

unclear. 

Current government and nongovernment bodies advocate for a person-centred approach 

when delivering healthcare.229-232 However, historically, patients have not been involved 

in tailoring healthcare to meet their needs. Indeed, only a few studies have reported 

nutrition care from the surgical patients’ perspective,66, 233 and no studies have specifically 

or comprehensively explored this concept among patients who undergo GI surgery. Given 

that the success of timely and adequate postoperative feeding is largely reliant on patient 

adherence, this is an area that requires addressing. By exploring patients’ preferences, 

concerns and expectations, there is potential to highlight barriers or areas of 

improvements, distinct from those of clinicians and healthcare organisations, which are 

required to translate evidence-based nutrition care recommendations into clinical 

practice. 



73 

The aim of the present study was to explore patients’ perceptions of and experiences with 

recommencing oral feeding after colorectal surgery to provide an understanding of the 

issues they face at this critical period in their recovery. Findings generated from this study 

will contribute to our understanding of patients’ preferences, concerns and expectations 

regarding nutrition care following colorectal surgery; an area that has received minimal 

attention to date. 

6.4  Methods 

6.4.1  Study design and setting 

The present study used a naturalistic approach to explore patients’ experiences with 

recommencing feeding after colorectal surgery.234 The study was conducted across one 

GI surgical ward at a tertiary metropolitan teaching hospital in Southeast Queensland, 

Australia. The relevant hospital and University Human Research Ethics Committees 

(reference numbers: HREC/17/QGC/101 and GUREF/2017/389) approved the study. The 

methodology of this study was devised per the Consolidated Criteria for Reporting 

Qualitative Research (COREQ).153 

6.4.2  Participants and recruitment 

Patients were eligible to participate if they (i) were able to provide written informed 

consent (aged ≥18 years, cognitively intact, and able to communicate in English); (ii) did 

not have an ‘absolute’ contraindication to oral or enteral feeding after surgery (absence 

of functioning gut); and (iii) were admitted for a lower GI surgical procedure. Patients 

were excluded if they were critically ill, receiving palliative care or terminally ill. 

Purposive sampling was used235 to ensure maximal variation in age, sex and procedural 

type. Recruitment continued until data saturation (i.e. no new information was identified) 

was reached, with initially 10 patients anticipated based on previous studies of a similar 

design.66, 236 With permission from their treating nurse, eligible patients were approached 

by one of the study investigators (MR) and invited to participate. When possible, eligible 

patients were interviewed on the day of their discharge to capture a complete description 

of their hospital stay experience. Each patient was provided with a participant information 

sheet and informed written consent was gained before data collection.  
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6.4.3  Data Collection 

Semi-structured interviews were conducted with all participants. The semi-structured 

interview guide (Table 6.1) was developed based on a review of the literature and an audit 

conducted at the study site. Questions within the guide were then discussed among a 

reference group consisting of clinicians and previous patients, resulting in the formation 

of new questions and minor changes to wording. A conversational style of interviewing 

was adopted with the semi-structured interview guide and patient responses providing 

direction for the interviewer. Probing and follow-up questions were asked, and new 

questions formed when required during the interviews. Each interview was conducted 

one-on-one at the patient’s bedside, except one interview, which was completed in the 

presence of the patient’s (P01) daughter (>18 years of age). Consent was obtained from 

this family member, although her contribution was minimal. All interviews were audio 

recorded and lasted between 10 and 38 minutes. One of the study investigators trained in 

interview techniques (MR) and, with a background in dietetics, interviewed all 

participants between November 2017 and January 2018. The study investigator did not 

have any prior conflicts of interest with any participants. Demographic and perioperative 

dietary-related data were collected from patients’ medical records. 

Table 6.1. Semi-structured interview guide for patient interviews 10 

Questions 

What was your experience with recommencing feeding after surgery?  

When you were first allowed to eat, what type of foods were you allowed? 

Did you feel that the staff asked you enough questions about your symptoms after 

surgery?  

Do you feel that your symptoms were managed well and actioned in a timely manner? 

Do you feel you were involved decisions of when to re-commence eating after 

surgery?  

When you were allowed to recommence feeding after surgery, were you ready?  

When you were allowed to recommence feeding after surgery, were you confident?  

When you were allowed to recommence feeding after surgery, were you motivated? 

What did you like or dislike about the foods you were given?  

What types of foods would you have preferred?  

Do you think nutrition is important after surgery?  

Why didn’t you consume more of your meals?  

Do you think postoperative feeding practices could be improved in this hospital?  

Do you have any concluding remarks?  
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6.4.4  Data analysis 

Descriptive statistics were used to summarize participant demographics. All interviews 

were transcribed verbatim and any identifying information was removed. Interview data 

were thematically analysed using Braun & Clarke’s six-phase guide237 to identify 

emerging themes from within transcripts. Specifically, the lead investigator (MR) read 

and reread transcripts for immersion in the data. Key quotes were highlighted, and codes 

were developed based on participants’ verbatim statements. Codes were grouped 

according to similarity into subthemes and then themes based on common threads 

throughout the data. An electronic audit trail was reviewed by a second investigator (SR). 

Any disagreements or contested themes/subthemes were discussed between the two 

researchers until consensus was reached. 

Methodological rigor and trustworthiness were upheld using several strategies. To help 

maintain credibility, contact summary sheets were completed after each interview, 

allowing the interviewer to reflect on the quality and content of interviews, as well as 

document their preconceptions and ideas. Field notes were also recorded to substantiate 

observations, which captured nonverbal communication and interactions allowing the 

researchers to contextualize the data. Trustworthiness of data was enhanced through 

frequent discussions among the research team to ensure codes, subthemes and themes 

accurately and sufficiently described and encompassed the data. 

6.5 Results 

Nineteen patients were approached, informed of the study protocol and asked to 

participate; of these, sixteen (84%) provided consent and were subsequently interviewed. 

Reasons for not participating included: disinterest in nutrition (n = 1), feeling unwell (n 

= 1) and self-perceived concerns over not being able to sufficiently contribute (n = 1). 

Participant demographic characteristics are outlined in Table 6.2. The majority of the 

participants were of Australian descent (n = 13, 81%) and underwent an elective 

colorectal procedure (n = 15, 94%). Approximately half of the participants were female 

(n = 9, 56%) and had a mean ± SD age of 61.5±12.3 years (range: 36-79 years). Only one 

participant (P13) was seen by a dietitian during the current admission. Participant 

responses formed three themes and various subthemes which are depicted in Table 6.3 

and described in detail below. 
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Table 6.2. Demographic and surgical data of participants11 

Participanta Age Gender Surgical procedureb,c,d 
Day of 

interviewe 

First diet 

prescriptionf 

First solid diet 

prescriptiong  

Diet type 

progression 

P011 75 M Left hemicolectomy D77 D0 D410 CF-FF-Soft-Full 

P022 66 M Right hemicolectomy D57 D0 D2 CF-FF-Full 

P03 58 F High anterior resection  D6 D3 D5 CF-Full 

P04 69 M High anterior resectiond D57  D0 D2 CF-FF-Full 

P05 40 F Ileo-colic resection4,5 D67 D1 D410 CF-FF-Soft-Full 

P06 59 M High anterior resection  D57  D1 D2 FF-Full 

P07 61 F Reversal of loop ileostomy4 D4 D0 D2 CF-FF-Full 

P08 77 F High anterior resection  D3 D0 D2 CF-FF-Full 

P09 36 F Reversal of loop ileostomy4 D3 D0 D2 CF-FF-Full 

P10 64 M High anterior resection  D5 D18 D1 Full 

P11 54 M Right hemicolectomy D5 D0 D3 CF-FF-CF-FF-Full 

P123 74 F Ultra-low anterior 

resection6

D57  D0 D210 CF-Soft-Full 

P13 79 F Low anterior resection D57 D19 D3 FF-Full 

P14 59 M High anterior resection D5 D0 D4 CF-FF-Full 

P15 52 F Right hemicolectomy D3 D09 D1 FF-Full 

P16 61 F Right hemicolectomy D37 D09 D1 FF-Full 

CF, clear fluids; D, postoperative day; F, female; FF, free fluids; M, male. 
aOf Australian decent unless otherwise specified (¹Spanish, 2Japanese, 3American). 
bLaparoscopic procure unless specified otherwise (4open). 
cElective procedure unless otherwise specified (5emergent). 
dWith anastomosis unless otherwise specified (6loop ileostomy).  
eDay of discharge unless otherwise specified (7were an inpatient for an additional 1-2 days). 
fClear fluid diet unless otherwise specified (8full diet, 9free fluids). 
gFull diet unless otherwise specified (10soft diet). 
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6.5.1  Theme 1: Patients make food-related decisions based on ideologies, 

experience and trust 

Patients report making food-related decisions after surgery in consideration of several 

factors, including trust placed in treating team and organisation, perceptions of nutrition, 

usual food habits, nutrition impacting symptoms and positive and negative food 

associations. These reasons, however, differ somewhat with regard to making food-

related decisions about the first liquid/ solid meal had after surgery (initial meal) and all 

subsequent meals in hospital. 

Table 6.3. Themes and subthemes 12 

Themes Subthemes 

(i) Patients make food-related decisions

based on ideologies, experience and trust

a. Perceptions of nutrition

b. Positive and negative food associations

c. Nutrition impacting symptoms

d. Usual food habits

e. Trust placed in treating team and organisation

(ii) Patients appreciate the opportunity to

participate in their nutrition care

a. Self-selecting meal choices

b. Acknowledging the patient’s contribution

c. Active vs. passive involvement in dietary decisions

(iii) How dietary information is

communicated influences patients’

perceptions of and behaviours towards

nutrition

a. Explaining dietary prescription rationales

b. Delivering simple and clear nutrition-related

messages

Initial food-related decisions 

Most patients were prescribed liquids within 24 hours after surgery (Table 6.2). Although 

most patients stated they were ready to start liquids, many described how they could have 

gone without their first meal and were simply not interested in eating much because of 

feeling ‘uncomfortable’ or ‘nauseous.’ Despite this, many patients stated they 

commenced feeding because they knew they ‘should try’ and perceived this to be a step 

in the right direction. This appeared to largely be driven by patients’ perceptions of 

nutrition and the trust they placed in their treating team. For example, some patients were 

intrinsically motivated: “I had been fasting for however long before I went into surgery – 

common sense tells me when I’m coming out of surgery that I need to have that whether 

I physically want it or not, my brain tells me, ‘you need to have this’… and the jelly I 
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wanted… I needed” (P16), whereas others were extrinsically motivated and trusted their 

treating team: “I wasn’t hungry. But anything that comes out, I would try because if it is 

given to the patient it must be good. So, I tried” (P02). Further, patients who commenced 

liquids the morning after surgery (POD1), in general, appeared more ready than patients 

who commenced liquids the night of surgery. Indeed, some patients who commenced 

feeding the night of surgery described being more ready to take fluids the following day, 

yet, they appreciated that they were given the option to have fluids the night of surgery: 

“I remember my husband giving me, probably, two spoonfuls of jelly [the night of 

surgery]… I didn't feel hungry whatsoever… but I tried… I’m happy that they tried… I 

felt confident that ...[it] was the right step even though I didn't have much… but… the 

next morning I was feeling a lot better and a lot more confident sort of to be able to eat” 

(P09). 

By contrast to the provision of fluids, patients were prescribed solids at different times 

during their postoperative course (Table 6.2). Participant responses regarding their 

readiness to start solid food were also mixed. Several patients who were prescribed solids 

on POD2, POD3 or POD4 expressed being ready to recommence solids earlier then what 

they were otherwise prescribed: “you really can’t complain if you know that is what you 

are on after a bowel operation, but I was hungry, and I did get light headed, and I was 

really looking forward to real food” (P08). By contrast, two patients (P01 and P11) who 

were prescribed solids ≥POD3 suffered from PONV for a large majority of their stay and 

stated that they were not ready to commence solids: “I think nutrition is extremely 

important… but not for the first three days after surgery. You’re interested in not throwing 

up… getting your pain levels down and looking for progress… your body’s telling you ‘I 

don’t want any food, I just want to be left alone and let my organs settle down after this 

major surgery’” (P11). Interestingly, the prescription of food appeared to be an important 

external cue for patients to commence solids. For example, the three patients who were 

prescribed solids the morning of POD1 were surprised to have been allowed solids; 

however, because their treating team prescribed it, they believed they were ready to start 

eating.  

Subsequent food-related decisions 

Patients’ usual food habits were a preeminent factor which influenced subsequent food-

choice selections. Many patients spoke about selecting foods that would they normally 

eat at home: “the little pots of fruit have gone down well with me, but I have fruit and 
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something for breakfast anyhow, so I just revert to what I eat at home” (P16). This 

resulted in patients often describing a preference for common foods such as cereal, fruit, 

vegetables and tea or coffee as postoperative options. It appeared that patients associated 

eating foods that they would usually have at home with getting back to normal. Patients 

often spoke about selecting their usual foods around POD2 or POD3. For most, this 

coincided with when they were prescribed a full diet and thus had access to a wider variety 

of foods. However, several factors appeared to influence when patients were ready to 

revert to their usual food habits, including the presence of nutrition impacting symptoms 

and their ideologies and fears around reintroducing certain foods.  

Patients experiencing nausea or diarrhea were more concerned with making dietary 

decisions to help manage their symptoms rather than selecting foods they would normally 

eat. For some patients, this meant selecting items that they thought they could “stomach” 

rather than enjoy, while for others it meant avoiding foods altogether. Patients who 

experienced ongoing nausea appeared particularly hesitant to select meats and hot meal 

options, often describing the smell and mouthfeel of these products as off-putting. “On 

Saturday [POD3] I still had big trouble eating some of the food… [so] I decided to just 

go with safety. I looked up the menu and looked for stuff that I thought I could stomach 

and there wasn’t much… the food was too greasy looking. One of the meals that they 

brought up it was a lamb or something, and it looked revolting – it smelt horrible… I’m 

not usually a fan of veggies – I am a carnivore. But I found that easier to stomach” (P10). 

Also, some participants held certain beliefs or fears towards certain foods: “[I choose] as 

best I could… just soft food… because I am imagining quite big cuts in my tummy” (P15). 

The avoidance of meats and a preference for softer options (e.g. mashed vegetables) 

appeared to be a common response to these fears. Patients’ ideologies around appropriate 

nutrition were also influenced by the dietary information delivered by their treating team 

(discussed in Theme 3).  

Lastly, several patients spoke about their previous dietary intake experiences associated 

with illness and how this influenced their food-choice decisions or preferences. One 

participant described examples of how her former hospitalization impacted on her food 

preferences and decisions during the current admission: “my hubby went and got me some 

hot chips – they were good [laughs]. I had them after my last surgery as soon as I could 

go onto, like, proper foods. Yeah, they were awesome, like, nice and salty and I didn’t 

feel as though they could clog me up” (P09) and “after surgery… they gave me the usual 
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jelly and broth which when I first had my stoma that was the diet for like four days… so 

I wasn’t all that enthused to be back on it… I actually kind of felt a bit sick, like, trying to 

eat” (P09). Participants commonly described wanting or enjoying foods they either 

craved or provided them with comfort during times of illness: “I have Powerade at home 

and all through this procedure… all these things that have happened, I have been drinking 

Powerade, and that is one of the few things I can get a little bit of comfort from – it makes 

me spark up” (P13) and “[I craved] chicken nuggets… I kind of crave chicken nuggets 

anyway if I’m not feeling great” (P05).  

Despite differences in reasoning, many patients described liking, avoiding and preferring 

similar foods during their postoperative course in hospital. The majority of patients 

described preferring soft, moist and plain dietary items over sweet, chewy and overly 

flavoursome foods. This often manifested in patients stating that they “liked” or “would 

have preferred” dietary items such as bread, sandwiches, custard, mashed vegetables (e.g. 

potato and pumpkin), stewed fruit and eggs over options such as curries, stews, roast 

meat, jelly, apple juice and beef broth.  

6.5.2  Theme 2: Patients appreciate the opportunity to participate in their 

nutrition care 

Patients who felt involved or were given a chance to be involved in their nutrition care 

decisions, in general, expressed positive attitudes towards their postoperative course. 

Although all patients disclosed that they were not directly involved in decisions regarding 

their dietary prescription, patients believed participation was facilitated through self-

selecting meal choices and doctors acknowledging their contribution during ward rounds. 

Patients who were able to self-select their meals (enabled via surgeons prescribing 

unrestricted diets and awareness of meal ordering system) felt empowered and involved 

in their care. The three patients who were prescribed an unrestricted diet (i.e. a full diet) 

on POD1 all felt they had participated in their nutrition care as decisions regarding what 

foods (e.g. solid vs. liquid or hard vs. soft dietary options) they wanted “was totally left 

up to” them. Indeed, dietary choice appeared to be a common demonstration of 

participation regardless of patients’ dietary prescriptions. At the hospital, an electronic 

meal ordering system was in place, whereby patients could select meal items from their 

bedside computer. Patients who were aware of this system often described how they 

participated in their care as they were able to choose the foods, they “liked” and “could 
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manage” from the menu. Further, patients who were not aware of this function before the 

interview often highlighted this as an area for improvement and considered that they 

might have eaten more of their meals if they were able to select dietary items that they 

preferred. Of note, this appeared to be an essential factor among patients who were on 

fluid diets for >2 days (because of the repetitive nature of the standard clear and free fluid 

diets) or were avoiding certain foods due to symptoms, food intolerances or fears 

(described in Theme 1).  

Some patients felt they participated in their care by answering questions around their 

symptoms, such as nausea, hunger and abdominal pain, and clarifying information with 

their treating team during ward wards. These patients felt involved as they believed the 

information exchanged helped their treating team make informed decisions based on their 

symptoms. By contrast, participation appeared hindered when patients felt they could not 

understand information regarding their care or were ignored during ward rounds: 

“sometimes… I would say something to them [the doctors], and they weren’t really 

listening… I was trying to tell them something this morning… and [they] just turned away 

and started talking to the other doctors” (P04).   

Despite valuing participation, the degree to which patients expressed a desire to actively 

partake in decisions regarding their dietary status varied. The majority of patients viewed 

doctors as holding expert knowledge and thus were happy, in most instances, to be guided 

by their decisions, despite some feeling ready to progress their diet: “I was over the broth 

and jelly but… I don’t have a degree to say… ‘Yes, I’m ready for the next step’. They're 

professionals. I'd rather them sort of tell me what to do” (P09). By contrast, some patients 

expressed a desire to be more involved in their nutrition care decisions, discussing their 

ability to offer unique insight into what would be the best course of action for their body. 

This appeared particularly evident among patients who were suffering from symptoms 

such as nausea or diarrhea. One patient who had not been medically diagnosed with 

lactose intolerance stated: “maybe they just need to listen when someone knows that 

something affects them even if it's not medically diagnosed and work with them” (P07).  

6.5.3  Theme 3: How dietary information is communicated influences patients’ 

perceptions of and behaviours towards nutrition 

Effective communication of nutrition care information, such as delivering nutrition-

related messages and explaining dietary changes, was seen as an important part of the 
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postoperative experience for some patients. It appeared that clear and simple dietary 

related messages delivered by doctors were appreciated by patients and heavily shaped 

their behaviour and attitudes towards nutrition. Two of the patients who were prescribed 

solids on POD1 spoke of their surgeon telling them to “just graze” on foods throughout 

the day and how this was a simple message that they endeavoured to achieve daily. By 

contrast, the third patient prescribed solids on POD1 recalled receiving a somewhat 

contradictory message that negatively impacted on her food intake: “it was a little bit 

scary because up there [on the whiteboard] it said ‘full diet’... Then the surgical team 

came around and said, ‘I just want you to have liquidly food,’ but there was no liquidly 

food to choose – just soup. So, what I did is I just ordered roast pumpkin and stuff and 

just mashed it up – sort of like baby food” (P15). However, what did appear evident is 

that when dietary intake was generally discussed or encouraged during ward rounds, 

patients perceived nutrition as important and generally endeavoured to carry out the 

recommendation suggested by their surgeon: “I didn’t want to eat… I would have been 

happy not to eat for a longer period. But as I’ve said the only reason I really ate was 

because… the doctors told me to” (P10).  

Approximately two-thirds of the patients were not given an explanation by their treating 

team as to why their diet was downgraded or upgraded. Patient responses varied regarding 

not having received this information. Some patients did not think it was necessary to be 

told why they were on specific diets as it was intuitive: “I don’t think it was explained 

and I didn’t think it needed to be explained. They cut half my stomach out, so I figured 

that it was common sense not to have harsh things in there” (P16). Others perceived that 

if this information was not conveyed, then it must have been unnecessary for them to 

know. However, what did appear consistent was that when patients recalled having their 

diet upgraded, they perceived that it was a positive sign as they were progressing: “they 

ended up writing up there ‘FLUD’ [on the whiteboard]… I was thinking FLUD, ‘wooo, 

one step closer [laughs].’ I didn’t know what that meant – FLUD, but, you know, I thought 

it sounded better than broth and jelly” (P09). (Note: FLUD is the diet code for a free fluid 

diet at the hospital). When patients were asked if they would have liked to have received 

an explanation, many said “yes” but only if the information could be explained simply, 

articulating that at times understanding doctor’s dialogue can be challenging: “I don't 

know whether it can be explained simply or not, like some things when they try to explain 

them they talk in how they understand it, like doctors talk doctor talk… But if there was 

a simple way of explaining it then yes” (P07).  
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6.6 Discussion 

The present study explored patients’ perceptions of and experiences with recommencing 

feeding after colorectal surgery. Findings generated from this study offer information 

necessary to inform intervention strategies to improve postoperative nutrition care among 

this patient group in line with their needs and expectations.  

The reasoning behind why patients enjoyed, avoided or preferred certain foods while in 

hospital varied from patient-to-patient and decisions were made in consideration of 

several factors. Many patients selected dietary items that they would normally eat at 

home, associating this with getting back to normal and potentially using food as a means 

of structure when in hospital, which is a finding supported by previous work.66 However, 

patients who experienced severe symptoms, or had particular ideologies around 

appropriate nutrition, selected foods they could stomach, or thought were suitable, over 

what they would usually eat at home. Previous studies have reported similar findings, 

outlining food preferences in hospital can be influenced by patients’ pain and nausea 

ratings.238, 239 However, despite differences in food-choice rationales, many patients 

described preferring plain foods (e.g. bread, sandwiches, custard, mashed potato and 

pumpkin, stewed fruit and eggs) and avoiding more flavoursome foods (e.g. curries, 

stews, roast meat, jelly, apple juice and beef broth). This high preference for soft, moist 

and plain dietary items and low preference for sweet, chewy and overly flavoursome 

foods has been reported in other studies conducted among postsurgical patients.238-240 

This information may help inform intervention strategies at the food service level, given 

some of these foods are not typically offered on the regular diet, and assist clinicians in 

making dietary recommendations among postoperative patients. Further, considering that 

patients are particular about what they eat after surgery, it is important they are aware of 

their dietary options and informed on the process of how to order meals. This may 

increase oral intakes because patients can select the foods they prefer, and could 

potentially improve patient satisfaction, considering selecting foods from the hospital’s 

menu was identified as a means of patients participating in their care, which is a factor 

shown to enhance self-efficacy and satisfaction.233, 241 

Many patients were ready for liquids at the time they were prescribed by their treating 

team, which was within 24 hours for most patients. However, there were mixed responses 

around when patients were ready to commence solids (range: POD1-POD5). Several 

patients indicated they were willing to try solids earlier than they were prescribed, 
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whereas others stated they could have remained exclusively on liquids for a longer 

duration after surgery. These findings indicate that: (i) a combination of liquid and solid 

foods are preferred early in the postoperative period, which is congruent with findings 

reported from a survey conducted among patients who had undergone colorectal surgery 

(n = 145);238 and (ii) a ‘paternalistic model’ of care prevails,242 whereby patients are not 

actively involved in decisions around their dietary status. The ‘deliberative model’, which 

promotes shared-decision making and is the preferred healthcare model, involves 

clinicians helping patients to identify pertinent health values and together, choosing the 

medical option that best aligns with the patients’ personal context.242 Sharing power and 

allowing patients more control over their healthcare enhances patient autonomy.233, 243In 

the context of postoperative nutrition care, this could be achieved through surgeons 

prescribing an unrestricted diet from POD1 and guiding patients to the best option given 

their personal situation and needs. Indeed, enabling patients to self-select liquids or solid 

foods has been shown to lead to the return to a normal diet within 2 days after surgery, 

which is associated with a range of potential benefits101, 102 and is likely to enhance patient 

participation in care. As such, strategies to support clinicians in enacting a more person-

centred approach to care are needed to improve patient and healthcare outcomes among 

patients who undergo GI surgery. 

Effective communicative behaviours (e.g. expressing empathy, conveying information 

simply and involving the patient) are essential for well-developed patient-clinician 

relationships which have been shown to improve compliance and health outcomes among 

patients.244 In the current study, several patients expressed difficulty understanding 

information regarding their care or were ignored during ward rounds, which negatively 

impacted on their postoperative experience, and potentially hindered their desire to 

participate in shared-decision making. Contrastingly, patients who had their questions 

answered and were able to clarify information with their treating team felt involved and 

expressed greater satisfaction towards their care. These findings suggest that efforts made 

to involve patients in their care through asking them about specific concerns and 

conveying information in a simple form may help to overcome patient passivity and the 

power imbalance, which is supported by previous work.245 Further, direct associations 

have been found between interpersonal trust, established through effective clinician-

patient communication, and a higher desire for shared decision-making, medical 

acceptance and treatment adherence.246 Hence, adopting such communicative behaviours 

is paramount to accomplish shared-decision making, which is of importance for patients 
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recommencing feeding after surgery. Lastly, how dietary information was communicated 

by doctors appeared important in shaping patients’ food-related behaviours after surgery. 

For example, some patients suggested they ate more than they otherwise would have 

because their doctors delivered clear and simple dietary-related messages and provided 

verbal encouragement to eat more during daily ward rounds. Collectively, these findings 

suggest that engaging patients in treatment decision-making and providing simple, clear 

and encouraging dietary-related information may enhance oral intakes and effectively 

engage patients in their postoperative nutrition care.  

A clear limitation of the current study is that the generalizability of the findings may be 

limited to the participants and setting studied. While maximum variation purposive 

sampling was used to obtain perspectives from a variety of demographic backgrounds, 

and interviews continued until data saturation was reached, it is possible that some views 

are not represented in our sample. 

6.7 Conclusion 

The present study has highlighted several important factors that should be considered by 

clinicians and organisations in attempting to improve postoperative nutrition care. These 

include giving patients greater autonomy over the foods they select after surgery (enabled 

by prescribing unrestricted diets from POD1 and giving patients knowledge of dietary 

choices), engaging patients in treatment decision-making, and providing simple, clear and 

encouraging nutrition information. These strategies may improve postoperative patients’ 

oral intakes and participation in care.  
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Hospital staffs’ perceptions of postoperative nutrition among 

colorectal patients: a qualitative study 

7.1 Preface 

Findings generated from Chapters 2, 4 and 5 demonstrated limited translation of the 

evidence for postoperative nutrition care into routine practice, indicating the need for 

interventions targeted at improving nutrition practices and intakes, particularly among 

patients who undergo colorectal surgery. In conjunction with understanding patient views 

(explored in Chapter 6), understanding hospital staffs’ perceptions of the barriers and 

enablers to timely and adequate postoperative feeding is important, considering the 

interdisciplinary nature of nutrition care provision. Therefore, a qualitative study 

exploring dietitians’, doctors’, nurses’ and foodservice staffs’ perceptions of 

postoperative nutrition care among colorectal patients was undertaken. This information 

helped to identify factors that influence timely and adequate feeding after colorectal 

surgery, and thus inform tailored intervention strategies to improve postoperative 

nutrition practices and intakes. 

7.2 Abstract 

Background: After lower GI surgery, few patients start eating within timeframes 

outlined by EBG or meet their nutrition requirements in hospital. The present study 

explored hospital staffs’ perceptions of factors influencing timely and adequate feeding 

after colorectal surgery to inform future interventions for improving postoperative 

nutritional practices and intakes.  

Methods: This qualitative exploratory study was conducted at an Australian hospital 

where ERAS guidelines had not been formally implemented. One-on-one, semi-

structured interviews were conducted with hospital staff who provided care to patients 

undergoing colorectal surgery. Interviews lasted from 21 to 47 minutes and were audio 

recorded and transcribed verbatim. Data were analysed using inductive thematic analysis. 

Emergent themes and subthemes were discussed by all investigators to ensure consensus 

of interpretation.  

Results: Eighteen staff participated in interviews, including nine doctors, five nurses, two 

dietitians and two food service staff. Staffs’ responses formed three themes: (i) variability 

in perceived acceptability of postoperative feeding; (ii) improving dynamics and 
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communication within the treating team; and (iii) optimizing dietary intakes with 

available resources.  

Conclusion: Staff and organisational factors need to be considered when attempting to 

improve postoperative nutrition among patients who undergo colorectal surgery. 

Introducing a feeding protocol, enhancing interprofessional and interdisciplinary 

communication, and ensuring the availability of appropriate, nutrient-dense foods are 

pivotal to improving nutrition practices and intakes.  

7.3 Introduction 

Evidence-based perioperative guidelines recommend that liquid and solid feeding should 

commence within 24 hours after colorectal surgery.32, 35, 36, 40 This practice, defined as 

EOF, is a safe and beneficial component of the ERAS program.18, 45, 50 Yet, recent 

evidence indicates that many patients who undergo lower GI surgery do not recommence 

nutritionally adequate diets within timeframes outlined by guidelines, nor do they meet 

their nutritional requirements while in hospital.105, 213, 228, 247 As such, patients are not 

exposed to the potential benefits associated with EOF and may incur longer LOS and 

increased incidence of complications if poor oral intakes persist.159 Clearly, strategies are 

required to translate evidence-based nutrition recommendations into habitual practice to 

improve patient and healthcare outcomes.   

Historically, attempts to implement nutrition guidelines into practice have adopted ‘one-

size-fits-all’ approaches, resulting only in small improvements in outcomes.248-250 The 

importance of understanding the local context and identifying barriers and enablers to 

new practice has been recognized as imperative to enacting successful and sustainable 

change.150 Although previous work has demonstrated that a combination of professional, 

organisational, and patient-related factors influence whether nutrition care practices align 

with postoperative guidelines,105, 159, 228
 these findings have come from observational 

work, limiting our ability to understand these enablers and facilitators at a deeper level. 

Qualitative methods, including key informant interviews, allow for this in-depth 

understanding.251 Few studies have reported staff perceptions of barriers and enablers to 

optimal nutrition care,252 and no studies have exclusively explored this in the context of 

postoperative colorectal surgery. Understanding the perceptions of those involved in 

prescribing and delivering postoperative nutrition to patients following colorectal surgery 

is warranted to understand the barriers and enablers to evidence-based practice. 
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Provision of nutrition to patients who have undergone colorectal surgery involves an 

interdisciplinary approach. Therefore, having the perspectives of all staff involved in 

dietary prescription and delivery is important to comprehensively understand factors 

influencing postoperative nutrition practices. The aim of the present study was to explore 

dietitians’, doctors’, nurses’ and food service staffs’ perceptions of nutrition care among 

patients who have undergone colorectal surgery. This information will help identify 

factors that influence timely and adequate feeding after colorectal surgery and thus inform 

tailored intervention strategies to improve postoperative nutrition practices and intakes. 

7.4  Methods 

7.4.1  Study design and setting 

This qualitative study, involving semi-structured interviews, used a naturalistic approach 

and was conducted across a single GI surgical ward (~28 beds) in an Australian tertiary 

teaching hospital. ERAS guidelines were not formally in use; rather, surgeons prescribed 

feeding in consultation with their team. An EFS was in operation at the hospital where 

nursing staff entered patients’ dietary prescriptions. This system ensured patients could 

only order foods appropriate to their prescribed diet. Food service staff were responsible 

for assembling and delivering foods ordered through this system to patients on the ward. 

Ethical approval was gained by the relevant hospital and university Human Research 

Ethics Committees (reference numbers: HREC/17/QGC/101 and GUREF/2017/389). 

The methodology of this study was devised per the Consolidated Criteria for Reporting 

Qualitative Research (COREQ).153  

7.4.2  Participants and recruitment 

Any full-time or part-time dietitian, nurse, doctor, or food service staff member who 

provided nutrition care to colorectal patients at the study site was eligible to participate. 

With assistance from the nurse unit manager and clinical nurse educator, potential 

participants meeting the inclusion criteria were identified. Maximum variation purposive 

sampling was used to recruit a mixture of participants in terms of professional role and 

years of clinical experience. At least 15 staff members were anticipated to be interviewed 

based on previous studies of similar design;253, 254 however, recruitment ceased when data 

saturation was reached. (i.e. we conducted interviews until no new information was being 

offered). This occurred after 16 interviews; however, an additional two staff members 

were subsequently interviewed to confirm that data saturation had, indeed, occurred. 

Informed consent was obtained from all participants prior to initiating interviews. 
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7.4.3  Data Collection 

Individual semi-structured interviews were conducted with all participants. Development 

of the semi-structured interview guide was an iterative process, informed by theory and 

data (see Table 7.1). The Theoretical Domains Framework (TDF), a validated framework 

consisting of 14 domains that has been widely used to help understand human behaviour 

in complex clinical environments,255 underpinned the development of the semi-structured 

interview guide, with two to five questions constructed within each domain. Prior to 

interviews, questions were further refined based on findings generated from an audit 

conducted at the site and input from an expert group of clinicians.  

A conversational style of interviewing was adopted with the semi-structured interview 

guide and staff responses providing direction for the interviewer. All staff were 

interviewed on-site or over the phone (n = 1) at a time and place convenient to them. 

Interviews lasted between 21 and 47 minutes (average: 32 minutes), were audio recorded, 

and later transcribed verbatim. One investigator (MR), who is trained in interviewing and 

has a background in dietetics, interviewed all participants between November 2017 and 

January 2018. This investigator did not have any prior conflict of interests with any 

participants. Staff demographics, such as their gender, years of clinical experience, and 

position, were recorded on a standardized data collection form.  

Table 7.1. Semi-structured interview questions for hospital staff based off the 

Theoretical Domains Framework (TDF)255 13 

Domain Core Questions 

Knowledge 

What do you know about recommencing feeding after surgery?  

What is your understanding of the guidelines around recommence 

feeding after surgery? 

Motivation 

and goals 

What do you perceive to be the importance of nutrition after 

surgery? 

What do you perceive to be the importance of feeding patients after 

surgery? 

Professional 

role and 

identity 

What is your role in providing postoperative nutritional care to 

patients (if any)?  

Do you see any role overlap or gaps between yours and other 

professions in providing postoperative nutritional care? 

Whose role is it to decide when a patient’s diet should be changed? 
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Emotion 

Does anyone you work with have particularly strong feelings about 

feeding after surgery (either positive or negative)? 

Does anyone you work with have particularly strong feelings about 

the type of diets patients should receive after surgery (either 

positive or negative)? 

Does anyone you work with have particularly strong feelings about 

when patients should recommence solid foods after surgery (either 

positive or negative)? 

Social 

influences 

What do your peers think about postoperative feeding and how it is 

enacted on this ward? 

Is there anyone on the ward whose views or behaviours influence 

how you think about nutrition? 

Behavioural 

regulation 

When are patients usually feed after surgery?  

What diet types are usually prescribed after surgery?  

Are there any ward guidelines, policies or training about 

postoperative feeding practices? 

Beliefs about 

consequences 

Do you think there are benefits of commencing nutrition ≤24 hours 

after surgery? 

Do you think there are any disadvantages if patients do not receive 

nutrition ≤24 hours after surgery? 

Skills 

Do you feel confident in your ability to judge when a patient is 

ready to re-commence feeding after surgery?  

Do you think members of your profession have these skills? 

Environmental 

context and 

resources 

Is there anything about your ward (or workplace) that makes 

prescribing feeding after surgery easy or difficult? 

When a patient’s diet code is upgraded, how should this message 

be conveyed through the treating team? 

Beliefs about 

capabilities 

Do you think patients should be involved in the decision of when 

they should be allowed to recommence solid feeding after surgery? 

Memory, 

attention, 

decision 

processes 

How important is nutrition compared with other factors occurring 

in the postoperative period? 

In your practice, who is the major decision maker when it comes to 

upgrading patient’s diets? 

 

7.4.4  Data analysis   

Interview data were thematically analysed using Braun and Clarke’s six-phase guide to 

identify emerging themes.237 Specifically, the lead investigator (MR) read and reread 

transcripts for immersion in the data, highlighting key quotes, and then developed codes 
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based on participants’ verbatim statements. Data from each health profession were 

analysed separately prior to being combined. Codes were grouped according to similarity 

into subthemes, and then themes based on common threads throughout the data. An 

electronic audit trail was reviewed by a second investigator (SR). Themes and subthemes 

were interpreted and discussed among all investigators until consensus was reached. 

Rigour was upheld using qualitative strategies.234 The interview guide was pilot tested 

with two nurses, four dietitians and one surgeon, who provided feedback on the questions 

and initial insights into the topic. Furthermore, member checking occurred, in which the 

lead investigator discussed our interpretation of the data with participants who confirmed 

findings. Reflexivity occurred through the interviewer: (i) completing contact summary 

forms after each interview to enhance future interviews; and (ii) documenting their 

preconceptions and ideas throughout the analysis process to consider how this influenced 

their approach to interviews and subsequent analysis. Frequent discussions among the 

research team regarding codes, quotes, and subthemes and themes enhanced the 

credibility and dependability of analysis and findings. Lastly, an audit trail of the analysis 

process was maintained. 

7.5 Results 

A total of 18 staff were interviewed, including nine doctors, five nurses, two dietitians, 

and two food service staff. Participant demographics are displayed in Table 7.2 and the 

medical career structure outlining the description of each medical position is depicted in 

Appendix 3. The majority of participants were female (72%) and their clinical experience 

varied from 11 months to 33 years. No staff member that was approached declined to 

participate. Participant responses formed three themes and various subthemes. These 

themes, depicted in Table 7.3 and described below, were identified as the key factors that 

influenced postoperative nutrition provision following colorectal surgery. (Note: the use 

of “many” or “most” throughout this section is equivalent to ~75% or more of the sample 

mentioned). 

7.5.1  Theme 1: Variability in perceived acceptability of postoperative feeding 

All staff spoke about their perceptions regarding the acceptability of EOF and current 

practice among patients who undergo colorectal surgery. 
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Divergent opinions on early solids after surgery 

Overall, many participants expressed positive attitudes toward recommencing feeding 

after surgery, with most recognizing the role of nutrition in healing and recovery:  

“Nutrition is important. It is like running a marathon and having no nutrition 

after. Some of our operations take 4 to 6 to 8 hours and we need to provide that 

nutrition after for their recovery” (P15, Consultant).  

Table 7.2. Staff position and experience 14 

Health 

professional 

group 

Position Gender 
Total clinical 

experience 

Experience on 

current ward 

Medical Intern Female 11 months 10 weeks 

Intern Female 1 years 11 weeks 

Principal house officer Male 3 years 2 months 

Senior registrar  Female 7 years 28 months 

Fellow  Female 11 years 11 months 

Fellow  Male 13 years 10 months 

Consultant  Male 14 years 2 years 

Consultant  Male 19 years 7 years 

Consultant  Male 20 years 5 years 

Nursing Enrolled nurse  Female 4 years 3 years 

Registered nurse  Female 6 years 2 years 

Acting clinical nurse Female 4 years 3 years 

Clinical nurse  Female 33 years 14 years 

Team leader nurse  Female 30 years 3 years 

Nutrition Dietitian Female 4 years 12 months 

Dietitian Female 4 years 6 months 

Food service officer Female 9 years 5 months 

Food service officer Female 18 years 6 months 

The majority of participants also recognized that their peers generally held positive views 

toward recommencing feeding early after surgery. These responses, however, were 

broadly spoken about in the context of recommencing fluids (clear or free fluids) in the 

postoperative period. (Note: the free fluid diet is equivalent to a full liquid diet, which 

includes all foods that are liquid at room temperature such as milk, juice, broth, custard 

and yoghurt). Staffs’ attitudes and beliefs regarding recommencing solids early after 

surgery varied considerably. Roughly two-thirds of the participants expressed concerns 

about patients recommencing solids within 24 hours after surgery, insisting that there 
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needs to be a balance between safety (i.e. “ensuring everything is ok”) and the provision 

of adequate nutrition. Alternatively, participants who continuously reiterated the concept 

and importance of ERAS (~33%) were ‘advocates’ for recommencing solids within 24 

hours after surgery (Note: these participants had experienced ERAS implementation in 

other hospitals or were familiar with ERAS literature).  

Table 7.3. Themes and subthemes 15 

Theme Subtheme 

(i) Variability in

perceived acceptability

of postoperative feeding

a. Divergent opinions on early solids after surgery

b. Practice has improved but remains inconsistent

c. A flexible protocol could help guide practice

(ii) Improving dynamics

and communication

within the treating team

a. Recognizing roles and responsibilities within the team

b. Overcoming multidisciplinary and interdisciplinary

hierarchies

c. Proficiently communicating nutrition-related

information

(iii) Optimizing dietary

intakes with available

resources

a. Providing appropriate dietary options

b. Using ONS

c. Storing and sourcing foods on the ward

Practice has improved but remains inconsistent 

All staff discussed how the prescription of fluids in the immediate postoperative period 

was common practice, and it would be unusual to see a patient placed nil-by-mouth, 

unless there was a specific reason why fluids could not be recommenced. Nurses and 

doctors who had been practicing for more than a decade positively spoke of how this 

practice had improved from the historic custom of fasting patients until there have been 

signs of bowel activity. However, most staff described the practice of progressing patients 

onto solids as highly variable:

“I feel like there is not one set rule. I feel like it is very vast. So some patients will 

come back and they will be on a clear fluid diet and then they will go to a fluid 

diet and then they will go to a full diet, once their bowels are opening and with 

other patients they are… happy to give, you know, a full diet when they haven’t 

had their bowels open…” (P10, Enrolled Nurse).  
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Many participants attributed this to variability in surgeon preferences and/or patient-

related factors such as age, type of surgery, or incidence/risk of an ileus.  

A flexible protocol could help guide practice 

The majority of participants who were ‘EOF advocates’ thought a protocol would help 

raise awareness of the “need to provide good nutrition to patients that are recovering.” 

Further, surgeons who were ‘EOF advocates’ attributed variation and ambiguity in 

postoperative nutrition care decisions within their unit to a lack of group consensus, and 

most suggested a protocol could improve practice:   

“I think we should have a team approach [to postoperative feeding] rather than 

an individualized approach to something that is very well described in lots of 

recent evidence… It should be instituted, and it should be instated across the 

board so that there is consistency and clarity with what postoperative early 

recovery programs mean” (P16, Fellow).  

However, these participants also spoke of the importance of ensuring flexibility, 

expressing that when protocols are introduced, often clinical decision-making is reduced, 

which may lead to comprised patient safety and care:  

“The only downside is if we set it as a protocol... is if you have a patient that has 

an obvious ileus that is not going to tolerate their oral intake, they may even need 

a NGT, so if you have someone that is inexperienced and then gives them a meal, 

they vomit and they aspirate or causes a lot of distress and they do not eat it 

anyway, so they have no intake at all. That is the only downside I see with it and 

that is why we like that oversight” (P15, Consultant).  

7.5.2  Theme 2: Improving dynamics and communication within the treating 

team 

All staff spoke about team dynamics and communication and how this can help or hinder 

timely and adequate nutrition provision.  

Recognizing roles and responsibilities within the team 

Staff described how they and others contributed to postoperative nutrition care within the 

interdisciplinary team. Surgeons were labelled as the ultimate decision makers in relation 

to when and what patients ate after surgery. Although many doctors acknowledged the 

role of dietitians in the team, stating that they would seek advice from one if they were 
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concerned about a patient’s nutrition, dietitians viewed this dynamic somewhat 

differently, feeling their recommendations were not necessarily actioned:  

“I think that there are certainly surgeons… who really like to take that lead over 

what the patient is going to have and prefer not to have other people making 

recommendations… or will accept it but not make any changes” (P04, Dietitian).  

Nurses seemed central to many nutrition care processes including screening, assessment, 

and monitoring. In fact, nurses expressed ownership in providing postoperative 

nutritional care, articulating high intrinsic motivation to “flag”, “advocate”, and 

“encourage” oral intakes among “at risk” patients:  

“As nurses we need to always be on the ball and make sure our patients are getting 

the nutrition, they need post-op so they don't have long hospital stays and so they 

can recover well. So, we have a duty of care to discuss with the dietitian if we’re 

worried or bring it up with the doctors, you know, be an advocate for the patient” 

(P05, Registered nurse).  

Nurses also conveyed positive attitudes towards the ward dietitians, stating that they were 

“good at advocating for their patients.” Food service staff demonstrated high intrinsic 

motivation in delivering nutrition to patients, stating that they do “everything in our power 

for that person to get fed.”  

Overcoming multidisciplinary and interdisciplinary hierarchies  

Several staff members, including doctors, nurses and dietitians, spoke about hospital 

hierarchies and how these could affect postoperative nutrition care. One dietitian stated 

that protocols to improve perioperative feeding practices had been abandoned in the past 

as they had been “poo-pooed pretty much by surgeons and anaesthetists.” A fellow 

acknowledged this point by discussing the importance of having surgeons “on-board” 

when attempting to change practice as they are the “ultimate decision makers” and “can 

undo the good work of others.” In fact, a participant recalled an incident that resulted in 

a surgeon “swearing and yelling” when asked to comply with a new feeding protocol that 

the surgeon did not enact. The ways by which intimidation influenced day-to-day 

nutrition care were also discussed. One nurse stated they “get told what to do” by doctors 

and that nursing staff may be “scared to take initiative,” linking this to disadvantageous 

outcomes such as “patients getting missed” and thus waiting considerable lengths of time 

to receive adequate nutrition. Intimidation within the medical team was also identified. A 



97 

dietitian expressed concerns that surgeons may “intimidate some of the juniors,” and as a 

result, junior staff (i.e. interns and residents) may be “a little afraid to push” the subject 

with their seniors (i.e. registrars and consultants) regarding upgrading a patient’s diet. 

This was confirmed by an intern who explicitly stated:  

“I would hate contacting the registrar… I mean sometimes they would be in 

theatre so that would mean going down and saying, ‘can John eat?’, which they 

would be like, ‘you know this, we talked about it on ward rounds. I can’t believe 

you interrupted me in theatre. You are expected to know this. My other interns 

knew this’. Typically, what I would do is, if I knew my reg [registrar] was in 

theatre I would be like, I don’t know the answer, I will do it safe, so I will keep 

them on clear fluids until I can ask them in the afternoon” (P13, Intern).  

Proficiently communicating nutrition-related information 

The importance of written and verbal communication of dietary orders was raised 

frequently, particularly among staff whose primary role was to document diet orders 

(interns, nurses) or staff reliant on accurate and timely diet documentation (dietitians and 

food service staff). Most nurses and both dietitians spoke about issues with vague or 

incorrect dietary documentation. Staff often attributed this to interns being unfamiliar 

with the hospital’s diet code terminology and with nutrition in general (Note: intern’s role 

within the team was to document the medical team’s plans). This was acknowledged by 

an intern who admitted to being unaware of the hospital’s diet code terminologies and to 

“parroting diet orders” during the early weeks of their rotation. Dietitians discussed the 

impact of this on patient care, being that written communication was their primary link 

with senior doctors who were often “torn between wards, clinics, surgeries.” If the 

rationale for continuing patients on certain diets was unclear, it was difficult for dietitians 

to advocate for the patient. Issues with relaying and updating dietary orders were also 

discussed. Nursing staff spoke of how other tasks (e.g. bed changes, haematology) could 

cause delays in updating dietary orders or if doctors delayed writing their notes and didn’t 

verbally relay diet changes, as it was nurses’ responsibility to update dietary orders in the 

EFS and on patients’ whiteboards. Food service staff expressed frustration with delayed 

dietary documentation (e.g. on patient whiteboards), as it affected their ability to deliver 

adequate and accurate meals to patients, which they perceived as important: 

“Sometimes they [nursing staff] forget to put things on the board and that takes a 

bit of time [for us to clarify]… we've got to get permission from a nurse, we've got 
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to check with a nurse first to see what they are on… we've got to go by what the 

board says… we don't want to have ask [a nurse] but it's that important to us. We 

can't give the wrong meal out… I don't mind going and annoying a nurse but 

sometimes they say they're too busy” (P01, Food service staff). 

Furthermore, it appeared food service largely worked in isolation and that there were 

“communication issues between us and the nurses.”  

Despite many staff highlighting problems with communicating dietary changes, most 

articulated that it was an effective system when each person carried out their task correctly 

and without considerable delay.   

 7.5.3  Theme 3: Optimizing dietary intakes with available resources 

Staff discussed perceived barriers and enablers to optimizing dietary intakes among 

postoperative patients in the context of their ward environment and resources.  

Providing appropriate dietary options 

Many staff discussed the “appropriateness” of meals provided to patients, often 

highlighting this as a barrier to optimal postoperative nutrition care. However, the 

definition of appropriate varied across disciplines. Dietitians, nurses and food service 

staff, whose roles were to deliver or oversee nutrition care, raised concerns about the 

repetitive nature and limited number of dietary choices available on fluid diets. This was 

thought to contribute to poor oral intakes, as patients could get “bored” and may “stop 

eating” if prescribed these diets for extended periods of time. Some nurses emphasized 

this as particularly problematic among patients who experience lactose intolerant as there 

were few lactose-free options on fluid only diets. The appropriateness of foods in terms 

of a patient’s chronic condition or clinical status was also raised. Many nurses and a 

fellow expressed concern with giving patients with diabetes clear fluids, recognizing most 

items offered on this diet are carbohydrate rich and thus inappropriate for such patients.  

“The thing is that if they are on a clear fluid diet for too long… the patient 

basically stops eating because it's a very boring diet. It is basically just jelly and 

apple juice and black tea or black coffee. Also, there is the issue if somebody is a 

diabetic; all these jelly and juices are full of sugar. So that really doesn't agree 

with the diabetics and then the free fluid diet that is another issue when patients 

are lactose intolerant. Basically, there is nothing we can offer. So that's a bit 

hard” (P08, Clinical nurse). 
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Alternatively, doctors who spoke about the appropriateness of dietary options did so in 

the context of foods available on the full diet, suggesting the size and options (e.g. curries 

and stews) were inappropriate for patients recovering from an ileus and that lighter, 

smaller, more frequent meals would be better “tolerated” by patients.  

Despite these differences, most staff recognized challenges associated with fluid diets, 

suggesting they should only be used temporarily (<3 days) given the nutritional needs of 

surgical patients.  

Using ONS 

All disciplines were generally accepting of ONS, with many participants stating they were 

a useful means of increasing patients’ nutrition intakes:  

“I get a lot of them [patients] say, I’m really sick of hospital food. I really don’t 

want this, and I really don’t want that, or they are still not feeling up to it. What 

we can do is use supplementation to help boost their nutritional intake 

immediately when food may not be giving them enough” (P11, Principal house 

officer).  

However, one nurse and one intern held some reservations, expressing concern that some 

patients refused ONS simply because of taste (too sweet) or flavour fatigue. Despite 

participants’ overall positive attitudes towards ONS, many nurses stated that short 

turnaround patients (e.g. <1 week) often “get missed” and an intern described patients 

being prescribed ONS as an “afterthought.” There was a stark contrast in the way doctors 

described using ONS (proactive vs. reactive in treatment for PEM). Doctors who were 

‘ERAS advocates’ generally spoke about using ONS proactively, stating it would be 

beneficial for every patient to receive ONS after bowel surgery. One consultant explicitly 

stated he was concerned with the costs incurred to the hospital if every patient was 

prescribed an ONS.  

Storing and sourcing foods on the ward 

The need to improve sourcing and storing foods on the ward was a concern raised among 

nursing and food service staff. This was particularly problematic when patients returned 

to the ward after surgery or had their diet upgraded late in the afternoon, as there were 

limited resources stored on the ward. Nurses often spoke about actively sourcing foods 

for patients in these instances, as they recognized the importance of nutrition after 

surgery; but expressed frustration over the limited storage of foods in close proximity: 
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“So that's probably… another barrier, like, if a doctor comes round… if they do 

a late round and say ‘they can move from a clear fluid diet to a free fluid diet’, if 

the kitchen is closed we can't give them any food… [but] we do try and get 

something if we can and, you know, even if it is jelly or yogurt or whatever from 

the fridge… I mean if someone is starving, we will try and find them something” 

(P06, Team leader nurse).

Although nursing staff articulated high intrinsic motivation for sourcing foods, two 

discussed how they may delay delivering foods to patients (despite having a diet 

prescribed) upon returning to the ward after surgery in fear of adverse outcomes (e.g. 

vomiting or aspiration).    

7.6 Discussion 

This study aimed to explore hospital staffs’ perceptions of nutrition care among patients 

who have undergone colorectal surgery. Team dynamics/communication, staff attitudes 

toward postoperative nutrition, and dietary resources available at the hospital were 

identified as key factors influencing timely and adequate postoperative feeding. This 

information will help inform tailored intervention strategies to improve postoperative 

nutrition care.  

Overall, the majority of staff expressed positive attitudes toward the role of nutrition in 

healing and recovery after surgery. However, staff recognized that patients were often 

commenced on solid diets several days after surgery and ate poorly while in hospital, 

findings consistent with observational studies of feeding practices among patients who 

have undergone GI surgery.105, 106, 159, 228 Many staff attributed variability in the 

prescription of solids to differences in surgeons’ preferences and patient-related factors, 

such as the incidence or risk of postoperative ileus. Staff who were ‘advocates’ for EOF 

discussed the idea of introducing a protocol to facilitate an evidence-based team approach 

toward postoperative feeding, given the variability in surgeons’ practices. An 

environment which includes policies and encourages a social or cultural approach to 

behaviour change has the potential to facilitate desired change.151 As identified in the 

current study, consultation with all key stakeholders, especially surgeons who were seen 

as the ultimate decision makers in determining diet upgrades, would be required to 

successfully develop and embed a feeding protocol within habitual practice; which is 

consistent with implementation literature.119 An important idea that emerged during 

interviews was the need for flexibility within a postoperative feeding protocol to 
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facilitate the use of clinical judgment and ensure safe and patient-centred care. This 

aligns with previous work on the introduction of evidence-based treatments where 

clinicians were concerned with reduced opportunities to exercise clinical judgment and 

protocols not being flexible enough for complex cases (rather than having negative 

attitudes toward the innovation itself).256-258 Further, patients’ perceive ERAS protocols 

as being inflexible and would prefer less rigid guidelines.233, 259 Therefore, introducing a 

feeding protocol that allows flexibility for clinicians to exercise their clinical judgement 

and factor in patients’ preferences and needs may facilitate a consistent and positive 

culture towards postoperative nutrition practices. 

Breakdowns and delays in verbal and written communication of nutrition decisions within 

the interdisciplinary team were common areas of improvement raised by staff; a finding 

congruent with work exploring barriers and facilitators to ERAS compliance.143, 256 

Delays were recognized to occur throughout the nutrition care system, from the medical 

team upgrading patients’ diets at the bedside to food service staff delivering meals. 

Communication breakdowns in nutrition care have previously been attributed to 

disciplines working in individual silos,252 which to an extent, were demonstrated within 

our findings, particularly in regard to food delivery. Furthermore, the accuracy and 

comprehensiveness of dietary documentation were raised as concerns by nurses and 

dietitians who were heavily reliant on this information to undertake their roles and 

responsibilities in nutrition delivery. These issues were attributed to unfamiliarity with 

general nutrition among junior doctors, whose role was to document the treating team’s 

plans. Indeed, this was confirmed by interns in the current study and is consistent with 

previous work describing the need to advance nutrition education among doctors.260, 261 

Yet, the importance of including nutrition in the training of medical students, as well as 

in the continuing education of practicing clinicians, remains a low priority.262 These 

findings support further integration of nutrition into education and training programs for 

doctors to improve knowledge. Given the highly coordinated nature of postoperative care, 

clear channels of communication need to be embedded into routine clinical practice to 

improve the delivery of timely and adequate nutrition care.  

The overall social climate and team dynamics were discussed by staff and appeared to 

directly influence nutrition care. Hospital systems consist of hierarchical structures, 

whereby senior doctors are the ultimate decision-makers within the treating team.263 

While hierarchical systems facilitate order and help organize patient goals, when 

intimidation and humiliation exist within a team, it can create stressful environments for 
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staff in which they may feel undervalued, and patient care can be comprised.263, 264 In the 

current study, one intern recalled a specific experience whereby the fear of clarifying a 

diet order with her senior led to prolonged inadequate nutrition for a patient. Furthermore, 

several staff spoke of how they thought junior doctors and nonmedical staff may be 

intimated to raise nutritional concerns with more senior doctors, resulting in patients 

receiving inadequate nutrition for excessive periods of time. These findings emphasize 

the need to look beyond raising awareness and increasing knowledge among staff when 

attempting to improve postoperative nutrition care. Clinical environments where good 

internal and external dialogue takes place and individuals feel supported have fewer 

stressed team members and provide better healthcare.265, 266 Developing interpersonal 

relationships have been identified as a key characteristic for overcoming intimidation and 

rigid hierarchical structures in the clinical setting.263, 267 As such, efforts should be 

directed toward building strong interdisciplinary relationships to facilitate optimal 

postoperative nutrition care.  

Dietary resources were identified as another key factor influencing adequate and timely 

postoperative nutrition. Nursing staff raised concerns about limited access to readily 

available foods, which was a problem if patients were admitted to the ward in the evening 

when the kitchen was closed. This finding is congruent with an observational study 

undertaken at the study site, reporting highly variable median time differences (1-9 hours) 

in the delivery of patients’ first meal after surgery.228 Furthermore, while several staff 

described using ONS to support oral intake, which has been shown to improve energy 

and protein intakes227, 268, 269 and reduce LOS,227 nurses and interns disclosed that ONS 

were not routinely prescribed to patients who underwent uncomplicated bowel surgery, a 

finding likely attributed to differences in staffs’ perceptions of using ONS (reactive vs. 

proactive treatment). Lastly, the palatability, meal size/options, nutritional content, and/or 

repetitive nature of dietary items offered on the liquid and solid diets were raised as 

factors contributing to poor oral intakes among patients. Indeed, this is consistent with 

previous studies investigating nutrition provision and intakes among patients prescribed 

liquid diets,105, 106 and previous work undertaken at the study site exploring patients’ food 

preferences and perceptions after surgery.270 Collectively, these results indicate that 

hospitals need to ensure patients have access to a variety of appropriate, adequate and 

timely foods after surgery and that patients and staff are aware of the dietary options 

available to them.  
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 A clear limitation of the current study is that the generalizability of the findings may be 

limited to the participants and setting studied. Despite using purposive maximum 

variation sampling and continuing interviews until data saturation was reached, it is 

possible that some views are not represented in our sample. The strength of the present 

study is that we have addressed a number of practical recommendations identified by 

clinicians, which if addressed could enhance postoperative feeding practices and intakes 

among patients who undergo colorectal (Box 1). 

Box 1 Practical recommendations to enhance postoperative nutrition practices and 

intakes   

• Develop and introduce a flexible feeding protocol, whereby diet decisions are

shared with medical staff, patients, and dietitians, to facilitate an evidence-

based, patient-centred approach toward nutrition prescription.

• Consult all key stakeholders involved in delivering nutrition care to

postoperative patients, including patients, prior to developing and embedding

intervention strategies (e.g. a feeding protocol) to facilitate implementation.

• Enhance intraprofessional and interdisciplinary communication to breakdown

hierarchical structures and improve timely and adequate nutrition delivery.

• Educate all key stakeholders involved in delivering nutrition care to

postoperative patients around the rationale for food and nutrition guidelines to

ensure appropriate clinical decision-making and patient education and to

improve dietary documentation and communication.

• Ensure foods are readably available on the ward to improve nutrition delivery

among patients admitted to the ward outside of kitchen hours.

• Ensure the hospital has an array of nutrient-dense and appropriate foods (i.e.

lactose free items, ONS) available for patients to enhance oral intakes and

ensure patients are aware of their options.
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7.7 Conclusion 

Staff and organisational factors need to be considered when attempting to improve 

postoperative nutrition. Introducing a feeding protocol, enhancing intraprofessional and 

interdisciplinary communication, and ensuring appropriate nutrient-dense foods are 

readily available are pivotal to improving nutrition care practices and dietary intakes 

among patients who undergo colorectal surgery. Future work should consider assessing 

the efficacy of and processes underpinning a multifaceted intervention incorporating 

strategies to address these factors.    
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A qualitative exploration of factors influencing medical staffs’ 

decision-making around nutrition prescription after 

colorectal surgery    

8.1 Preface 

Findings generated from Chapters 2, 4 and 5 demonstrated limited translation of the 

evidence for postoperative nutrition care into routine practice, indicating the need for 

interventions targeted at improving nutrition practices and intakes, particularly among 

patients who undergo colorectal surgery. Chapters 6 and 7 explored patients’ and hospital 

staffs’ perceptions of and experiences with postoperative nutrition care, however, as 

identified in Chapter 7, doctors are influential decision makers of any ERAS program and 

are responsible for prescribing patients’ diets after surgery. Therefore, having a 

theoretical understanding of doctors’ decision-making is required to inform the 

development of targeted strategies to improve postoperative nutrition practices among 

patients who have undergone colorectal surgery. As such, a qualitative study, 

underpinned by the TDF was undertaken to explore the factors influencing medical staffs’ 

decision-making regarding postoperative nutrition prescription among non-critically ill 

colorectal patients. 

8.2 Abstract 

Background: ERAS guidelines recommend EOF with nutritionally adequate diets after 

surgery. However, studies have demonstrated variations in practice and poor adherence 

to these recommendations among patients who have undergone colorectal surgery. Given 

doctors are responsible for prescribing patients’ diets after surgery, this study explored 

factors which influenced medical staffs’ decision-making regarding postoperative 

nutrition prescription to identify potential behaviour change interventions.  

Methods: This qualitative study involved one-on-one, semi-structured interviews with 

medical staff involved in prescribing nutrition for patients following colorectal surgery 

across two tertiary teaching hospitals. Purposive sampling was used to recruit participants 

with varying years of clinical experience. The TDF underpinned the development of a 

semi-structured interview guide. Interviews were audio recorded, with data transcribed 
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verbatim before being thematically analysed. Emergent themes and subthemes were 

discussed by all investigators to ensure consensus of interpretation.  

Results: Twenty-one medical staff were interviewed, including nine consultants, three 

fellows, four surgical trainees and five junior medical doctors. Three overarching themes 

emerged from the data: (i) prescription preferences are influenced by perceptions, 

experience and training; (ii) modifying prescription practices to align with patient-related 

factors; and (iii) peers influence prescription behaviours and attitudes towards nutrition.  

Conclusion: Individual beliefs, patient-related factors and the social influence of peers 

(particularly seniors) appeared to strongly influence medical staffs’ decision-making 

regarding postoperative nutrition prescription. As such, a multi-faceted approach to 

behaviour change is required to target individual and organisational barriers to enacting 

evidence-based feeding recommendations.  

8.3 Introduction 

ERAS guidelines assist clinicians in making informed decisions regarding optimal 

perioperative care among colorectal patients.35, 36 EOF, defined as initiating liquids and 

solids within 24 hours after colorectal surgery,35, 36, 40 is an essential component of ERAS 

that has proven to be safe and beneficial.18, 45 However, recent studies have demonstrated 

variable and often poor adherence to EOF recommendations and frequent use of 

nutritionally inadequate diets (i.e. clear liquids) among patients that undergo GI 

surgery.143, 213, 228 In addition to missing out on the benefits associated with EOF, delayed 

feeding and extended use of liquid only diets can increase the risk of developing or 

exacerbating PEM.106 Among surgical patients, PEM has been associated with increased 

incidence of complications,109 longer LOS159, 271 and higher rates of hospital 

readmission.271 As such, efforts to improve postoperative nutrition prescription practices 

are needed to optimize patient and healthcare outcomes.   

Translating EBG into practice often requires a multifaceted approach, including 

education, training, and behaviour change techniques.272 However, an important aspect 

of translational work is to understand the perceptions of those who will be involved and 

the environment where the change will occur before attempting to enact change.151 

Medical staff are influential decision makers of any ERAS program and are responsible 

for prescribing patients’ diets after surgery. As such, previous studies have explored 

surgeons’ knowledge, attitudes, and behaviours toward perioperative nutritional 
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practices.273-275 While this work has improved our understanding of the gaps between 

nutrition-related knowledge, attitudes, and practices,273-275 these studies have mainly 

focused on preoperative nutrition-related components, and/or have employed an 

atheoretical design. Given the complexity of the clinical environment, it is important to 

employ empirically-supported theories to understand staffs’ behaviour. As such, 

establishing a better theoretical understanding of doctors’ decision-making is required to 

inform development of targeted strategies to improve postoperative nutrition practices 

among patients who have undergone colorectal surgery. 

The TDF is a theoretically-based approach to behaviour change. It consists of 14 domains 

that explain human behaviour in complex clinical environments: behavioural regulation; 

optimism; beliefs about consequences; skills; social/professional role and identity; 

emotion; beliefs about capabilities; goals; memory, attention and decision processes; 

reinforcement; intentions; environmental context and resources; social influence; and 

knowledge.255 Consequently, this framework has been utilized in previous work to detect 

barriers and enablers to EBG use among clinicians, and consequently inform 

interventions to increase uptake of evidence into habitual practice.276 As such, the aim of 

this study was to use the TDF to explore the factors influencing medical staffs’ decision-

making regarding postoperative nutrition prescription among non-critically ill colorectal 

patients. 

8.4  Methods 

8.4.1  Study design and setting 

This study used a constructivist approach and semi-structured interviews, underpinned by 

the TDF255 to explore decision-making of surgeons regarding the prescription of nutrition 

after colorectal surgery. Constructivists consider that meaning is discovered through 

exploration of a phenomenon within its context and through their interactions with the 

data, hence this approach was considered the most appropriate.277 Interviews were 

conducted across two tertiary teaching hospitals in Queensland, Australia. Approximately 

180-200 colorectal resections are performed at each site per year. No ERAS or

standardized perioperative nutrition care protocol were formally implemented at either 

hospital at the time of data collection; rather, medical staff prescribed feeding and other 

postsurgical orders at their own discretion. Ethical approval was gained by the relevant 

Hospital and University Human Research Ethics Committees (reference numbers: 
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HREC/17/QGC/101 and GUREF/2017/389). The methodology of this study was devised 

per the Consolidated Criteria for Reporting Qualitative Research (COREQ).153  

8.4.2  Participants and recruitment 

Any medical staff involved in prescribing diets for colorectal patients in the postoperative 

period were eligible to participate. With assistance from nurse unit manager, clinical 

facilitator and/or clinical nurse consultant potential participants meeting the inclusion 

criteria were identified at each site. Eligible participants were approached by one of the 

interviewers (MR or TR) and invited to participate. Purposive sampling was used to 

recruit a mixture of participants in terms of position and years of clinical experience. We 

used the concept of data saturation to determine when to cease recruitment. In short, we 

conducted interviews at both sites until no new information was being offered (i.e. when 

the interviewers begun to hear the same comments again and again). This occurred after 

seven and ten interviews; however, an additional two staff were subsequently interviewed 

at both sites to confirm that data saturation had, indeed, occurred.  Informed consent was 

obtained from all participants prior to initiating interviews. 

8.4.3  Data Collection 

The TDF underpinned the development of a semi-structured interview guide (see Table 

8.1). The research team constructed around two to five questions within each domain. 

The interview guide was piloted among clinicians (who were not participants of the study) 

prior to data collection, resulting in minor changes to wording and the formation of new 

questions. A conversational style of interviewing was adopted with the semi-structured 

interview guide and staff responses providing direction for the interviewers (TR and MR). 

The two interviewers, who had a background in dietetics and were trained in interview 

techniques, interviewed all participants between June 2017 and January 2018. One 

interviewer was the ward dietitian who had an established working relationship with a 

number of staff members prior to interviews. The second interviewer had no established 

relationships with participants prior to interviews. All staff were interviewed one-on-one 

at a time and place convenient to them. Interviews lasted between 11 and 39 minutes 

(average 24 minutes) for a total of 510 minutes of data. Interviews were audio recorded 

and later transcribed verbatim for analysis.  
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8.4.4  Data analysis 

Braun & Clarke’s six-phase guide237 was used to thematically analyse interview data and 

identify emerging themes. This process involved the lead investigator (MR) reading and 

rereading transcripts for immersion in the data, highlighting key quotes and then 

developing codes based on participants’ verbatim statements. Codes were grouped then 

into subthemes and themes based on common threads throughout the data. The TDF was 

then applied to categorize subthemes into the relevant theoretical domains. Data from 

each hospital were analysed separately prior to being combined. An electronic audit trail 

of this process was reviewed by a second researcher (SR) to ensure consistent 

interpretation of the data and organisation of codes. Any disagreements or contested 

themes/ subthemes/ theoretical domains were discussed between the two researchers until 

consensus was reached. The analysis was an iterative process, with the two researchers 

constantly referring to the raw data to substantiate emerging ideas and themes. 

Table 8.1. Semi-structured interview questions for medical staff based off the 

Theoretical Domains Framework (TDF)255 16 

Domain Core questions 

Knowledge What do you know about recommencing feeding after surgery?  

What is your understanding of the guidelines around recommence 

feeding after surgery? 

Motivation 

and goals 

What do you perceive to be the importance of nutrition after 

surgery? 

What do you perceive to be the importance of feeding patients after 

surgery? 

Professional 

role & identity 

What is your role in providing postoperative nutritional care to 

patients (if any)?  

Whose role is it to decide when a patient’s diet should be changed? 

Emotion Does anyone you work with have particularly strong feelings about 

feeding after surgery (either positive or negative)? 

Does anyone you work with have particularly strong feelings about 

when patients should recommence solid foods after surgery (either 

positive or negative)? 

Social 

influences 

What do your peers think about postoperative feeding, and how it is 

enacted on this ward? 

Is there anyone on the ward whose views or behaviours influence 

how you think about postoperative feeding? 
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Behavioural 

regulation 

When do you usually prescribe feeding after surgery?  

What diets types do you usually prescribe after surgery?  

In what scenarios, if any, would you alter your usual feeding 

prescription practices?  

What factors do you consider when deciding to upgrade a patients’ 

diet? 

Beliefs about 

consequences 

If any, what are the benefits of recommencing nutrition within 24 

hours after surgery? 

I any, what are the disadvantages if patients do not receive nutrition 

within 24 hours after surgery? 

Skills How confident do you feel in your ability to judge when a patient is 

ready to re-commence feeding after surgery?  

If you are not sure whether a patient is ready to re-commence 

feeding after surgery, what do you do? 

Environmental 

context and 

resources 

Is there anything about your ward (or workplace) in particular that 

makes prescribing feeding easy or difficult? 

When a patient’s diet code is upgraded, can you tell me how this 

should be conveyed through the treating team? 

Beliefs about 

capabilities 

Do you think patients should be involved in decisions around when 

and what they can eat after surgery? 

Memory, 

attention, 

decision 

processes 

In your practice, who is the major decision maker when it comes to 

upgrading patient diets? 

Methodological rigor and trustworthiness were upheld using several strategies. The 

interview guide was piloted among seven clinicians, which resulted in minor changes to 

wording. Reflexivity occurred through the interviewers: (i) completing contact summary 

forms after each interview to enhance future interviews; and (ii) documenting their 

preconceptions and ideas throughout the analysis process to consider how this influenced 

their approach to interviews and subsequent analysis. Trustworthiness of data was 

enhanced through frequent discussions among the research team to ensure codes, 

subthemes and themes adequately described and encompassed the data. Further, the 

multidisciplinary nature of the research team, consisting of clinicians and/or researchers 

from medical, dietetic and nursing backgrounds provided a range of insights into data 

analysis and interpretation.   
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8.5 Results 

A total of 21 medical staff were interviewed, including nine colorectal surgical 

consultants, three surgical fellows, four surgical trainees (two registrars and two principle 

house officers) and five junior medical doctors (one junior house officer and four interns). 

Participant demographics are outlined in Table 8.2. Nine and 12 staff were recruited at 

site one (S1) and site two (S2), respectively. No staff members who were approached 

declined to participate. The medical career structure outlining the description of each 

position is depicted in Appendix 3. Approximately three-quarters of participants were 

male (n = 16). Through our analysis, we identified three themes and various subthemes 

which appeared to influence medical staffs’ decision-making. These are depicted in Table 

8.3 and described in detail below. Of note, the use of “many” or “most” throughout this 

section is equivalent to ~75% or more of the sample in question. 

8.5.1  Theme 1: Prescription preferences are influenced by perceptions, 

experience and training  

Overall, the majority of surgeons (colorectal consultants, fellows and surgical trainees) 

said they would usually prescribe liquids on the day of surgery or the following morning 

Table 8.2. Participant demographics  17 

Site Position Age 

1 Senior registrar 41-45 

1 Surgical intern 26-30 

1 Consultant 46-50 

1 Consultant 46-50 

1 Surgical fellow 41-45 

1 Consultant  41-45 

1 Surgical intern 26-30 

1 Principal house officer 26-30 

1 Surgical fellow 36-40 

2 Consultant 51-55 

2 Consultant 46-40 

2 Registrar  31-35 

2 Surgical resident  21-25 

2 Consultant 41-45 

2 Surgical resident  21-25 

2 Consultant 41-45 

2 Consultant 46-50 

2 Consultant 51-55 

2 Surgical fellow 36-40 

2 Junior house officer 26-30 

2 Principal house officer 26-30 
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if patients returned from theatre in the evening. However, surgeons’ responses varied 

regarding when they usually or would ideally prescribe solids after surgery. Around half 

said they would usually or ideally prescribe liquids and solids within 24 hours after 

surgery and thus were defined as ‘EOF advocates.’ The remaining surgeons spoke of 

usually commencing solids within 48-72 hours after surgery. Concerning diet type, most 

surgeons indicated they preferred prescribing free fluids over clear fluids immediately 

after surgery for reasons such as greater palatability and higher nutritional value. Further, 

most consultants, fellows and surgical trainees indicated that the habitual use of clear 

fluids in the postoperative setting was scientifically unfounded. Most junior medical 

doctors believed clear fluids should be used prior to free fluids as they are more “easily 

tolerated” and help with “bowel rest”. However, one junior medical doctor did express 

scepticism regarding the “science behind” using clear fluids over free fluids following 

surgery. The majority of junior medical doctors were also uncertain of the safety for 

patients recommencing solids within 24 hours after surgery. 

Staff responses towards EOF appeared to be influenced by: (i) their perception of the risk-

benefit ratio; (ii) training and past behaviours; and (iii) positive and negative experiences. 

Representative quotations for these subthemes and the TDF domains they align with are 

presented in Table 8.4. 

Table 8.3. Themes and subthemes 18 

Themes Subthemes 

(i) Prescription preferences are

influenced by perceptions,

experience and training

a. Perceived risk-benefit ratio

b. Training and past behaviours

c. Positive and negative experiences

(ii) Modifying prescription practices

to align with patient-related factors

a. Considering surgical factors and patient

demographics

b. Progressing feeding in line with patients’

clinical status

c. Meeting patients’ expectations and needs

(iii) Peers influence prescription

behaviours and attitudes towards

nutrition

a. Social influence on prescription

behaviours

b. Social influence on attitudes towards

nutrition
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Perceived risk-benefit ratio 

Staffs’ attitudes towards postoperative nutrition appeared to be profoundly shaped by 

their perceptions of the risk-benefit ratio of receiving EOF. There was a strong contrast 

in responses between those who were ‘EOF advocates’ and those who were not. Most 

‘EOF advocates’ believed recommencing liquids and solids within 24 hours after surgery 

was safe, and many highlighted the potential advantages associated with EOF, such as 

faster return of gut function, reduced risk of complications and shorter lengths of stay. It 

appeared these staff believed the potential benefits associated with EOF outweighed the 

potential risks or at least, held the belief that EOF was safe (e.g. did not increase the risk 

of an anastomotic leak). Alternatively, the surgeons who were not ‘EOF advocates’ were 

less likely to acknowledge the potential benefits of EOF, but instead spoke of the 

importance of safety (e.g. ensuring the anastomosis remained intact and preventing 

aspiration) over the provision of adequate nutrition. This belief was reflected in the 

majority of junior medical doctor responses.  

Training and past behaviours 

Staffs’ training and past behaviours appeared to contribute to their acceptability of EOF. 

Many ‘EOF advocates’ spoke of how their training had influenced their dietary 

prescription habits and commented on how this may explain the behaviours of their peers. 

For example, the surgical trainees, fellows and consultants who were defined as ‘EOF 

advocates’ explained that evidence for ERAS and EOF existed during their medical or 

sub-specialty training, which appeared to increase their confidence in its safety and 

benefits. In fact, a consultant suggested the reason some surgeons remain “reluctant” to 

prescribe EOF is due to training under the ‘old’ feeding paradigm. Indeed, a consultant 

who was not defined as an ‘EOF advocate’ stipulated that they have been feeding the 

same way for a “long time now” and expressed scepticism over whether changing practice 

would affect patients’ “long term outcomes”. All surgical trainees, fellows and 

consultants were confident in their skills and capabilities to judge when and what to 

prescribe patients after surgery. Many junior medical doctors were unfamiliar with 

ERAS/EOF guidelines or even these concepts, despite approaching the end of their 

rotation, and were not confident in their ability to judge when patients were ready for 

liquid and solid feeding. 
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Table 8.4. Representative quotations for Theme 1: Prescription preferences are 

influenced by perceptions, experience, training and guidelines 19 

Subtheme TDF domain Quotes 

Perceived 

risk-benefit 

ratio 

Beliefs about 

consequences 

/Motivation 

and goals 

“Early oral feeding is associated with a significant reduction 

specifically in septic or infective complications. There is a 20% 

increase in nausea and vomiting, however, but overall, the rate 

of postoperative ileus is actually decreased by early oral feeding 

and not increased” (P01, Consultant).  

“Early post-op feeding is important… Probably the biggest 

study that was done was a meta-analysis that looked at I think… 

14 or 15 studies, and there wasn’t any significant findings but 

there was certainly a trend towards a lot of reduced 

complications… so reduced anastomotic leak rate, reduced 

intra-abdominal abscesses, a trend towards early return of gut 

function… so they’re all pretty important things, and there was 

certainly no increase in complications… I mean whether it does 

any good… hard to know, the evidence is not strong… but it 

probably does. It certainly doesn’t do any harm… I guess it’s 

got other protective things like gut mucosa, and all of those sorts 

of things… so… early oral feeding is important” (P03, Fellow).  

“Nutrition, of course, is very important… but once the bowel 

starts working, once the bowel activity starts and the bowel 

continuity is ensured – once we are sure the anastomosis is 

intact, they should be going back to their normal diet. That is 

what we would like to see” (P14, Consultant). 

“I would be scared commencing solids within 24 hours in a lot 

of these patients who have this fresh join which could leak into 

the bowel [abdomen]” (P13, Intern).   

Training 

and past 

behaviours 

Nature of the 

behaviour 

/Motivation 

and goals/ 

Skills 

“I’m sure the guys who are very reluctant to start oral feeding 

early is just because that was the way they were taught, and they 

haven’t had any issues with it, so why would they change. 

Whereas, I was taught, nah it’s ok to do that, and you’ve just got 

to be aware of if they’re heading in the wrong direction, and 

when to cut back on their oral intake” (P10, Consultant). 

“I suppose I have been exposed to the earlier practices where 

people were… fasted for a week... when I first started training. 

But as I became more senior I was exposed to more ERAS 

protocols in sub-specialty training with earlier feeding... so I 

was introduced to the concept of earlier feeding” (P15, 

Consultant). 

“What I’ve seen is that there is definitely a change in the school 

of thought. I’m a junior registrar so I’m in the area that is quite 

different [to what it was previously]. The older surgeons are 

much more hold-offish. But the younger and more developing 

surgeons are… and definitely the fellows – they defiantly seem 

to be more on the front foot with nutrition after surgery” (P11, 

Principal house officer).  
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“I’m surprised to hear that guidelines recommend commencing 

solid feeding within 24 hours after surgery among lower 

gastrointestinal patients. That is interesting… because if on 

ward rounds the consultant the next day after surgery was like, 

‘full diet’ I would be like ‘whoa, are you sure?’ Like, I would 

double check. Yeah, so that is surprising” (P13, Intern). (Note: 

this was in response to the interviewer sharing guideline 

recommendations with the participant). 

Positive 

and 

negative 

experiences 

Beliefs about 

consequences/

Nature of the 

behaviours 

/Motivation 

and goals 

“I was the clinical lead of the Enhanced Recovery After Surgery 

Program… we recorded data before the implementation of 

ERAS. There was quite a substantial reduction in morbidity and 

length of stay associated with the implementation of ERAS” 

(P01, Consultant). 

“Earlier this year, we had a few patients that [sic] had 

postoperative vomiting and had aspirations... aspiration 

pneumonia and so from that there was a bit of a reflex action to 

recommend that we don’t push people’s oral intake as much... 

[so there was] kind of reaction to those couple of complications” 

(P09, Fellow). 

TDF, Theoretical domains framework. 

o

Positive and negative experiences 

Differences in attitudes towards EOF also appeared to be influenced by staffs’ negative 

or positive experiences with it. For example, several ‘EOF advocates’ had experience 

with formalized ERAS protocols in other hospitals, which appeared to increase their 

confidence in the safety and effectiveness of EOF. Alternatively, a fellow spoke of an 

incident that occurred at one of the study sites, where a patient acquired aspiration 

pneumonia from vomiting after EOF, which decreased surgeons’ confidence in 

reintroducing solids early in the postoperative period.  

8.5.2  Theme 2: Modifying prescription practices to align with patient-related 

factors 

Many staff spoke about making nutrition care decisions in the “patient’s best interest,” 

which involved adapting their ‘usual feeding practices’ to align with patients’: procedural 

factors and demographics; clinical status; and preferences and needs. Of note, decisions 

around what was best for patients were heavily influenced by staffs’ beliefs (discussed in 

Theme 1). Quotations to substantiate these subthemes and the TDF domains they align 

with are presented in Table 8.5.   
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Table 8.5. Representative quotations for Theme 2: Modifying prescription practices 

to align with patient-related factors 20 

Subtheme TDF domain Quotes 

Considering 

surgical 

factors and 

patient 

demographics 

Knowledge/ 

Behavioural 

regulation/ 

Belief about 

consequences 

“We used to use clear fluids years ago, but not anymore – only 

in cases where there might be an ileus then we introduce that 

step” (P17, Consultant).  

“There are some conditions where we do delay the feeding 

deliberately depending on the amount of adhesions we have 

intraoperatively, but even then, a small amount of feed is 

usually useful. The way I deal with it is I usually give a small 

amount of clear fluids” (P06, Consultant).  

“Sometimes with elderly patients... [for a] lady whose day one 

post right hemi... you sort of say ‘oh, should I just leave her 

on free fluids today, or no it doesn’t matter - it’s good for her 

to eat and get going?’ The risk for her is that if you upgrade 

things, and she gets distended, and she vomits; she might then 

go backward... because once someone vomits and someone 

puts a nasogastric tube in, then it’s clear fluids for a while… 

so it might set her back 48-72 hours if you do upgrade things 

too early in an elderly patient” (P03, Fellow). 

“I would be happy to prescribe ERAS to all patients. The only 

privy I make to that is the very elderly or the very frail... I 

titrate their feeding to their gut function a lot more” (P16, 

Fellow). 

Progressing 

feeding in line 

with patients’ 

clinical status 

Knowledge/ 

Behavioural 

regulation 

“The next morning [POD1]… depending on how they went 

[on clear fluids overnight], if they had any nausea or 

vomiting, then they stay on clear fluids… but if they were 

feeling fine, then they’d slowly upgrade to free [fluids], and if 

they’ve started opening their bowels and they're tolerating 

free fluid that’s when we start upgrading them to a full solid 

diet” (P04, Junior House Officer). 

“Quite often the patients request it themselves [to be 

upgraded]; they get sick of it [a fluid diet], so they’re asking 

for food” (P02, Intern). 

 “I commence earlier feeding. I would start normally from day 

one [night of surgery]… on free fluids and then if it is 

tolerated move them onto a light diet [usually the next day]… 

I do not rely so much on bowel opening or bowel sounds – I 

find that is not as reliable” (P15, Consultant).  

Meeting 

patients’ 

expectations 

and needs 

Memory, 

attention and 

decision 

processes 

“[Postoperative feeding] should be patient driven really, 

that’s the point I’m trying to make, is that the patient 

actually knows best what they’re ready for… saying ‘you 

can have whatever you feel like’… that’s probably the best 

thing. At the moment they’re not. I mean many patients are 

told, ‘you can have this, and then you can have that’” (P01, 

Consultant).  
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“There might be a patient who feels a little bit anxious about 

eating and they say they want to stay on the free fluids for an 

extra day. In that kind of situation, I would probably let them 

have that because if we give them solids their anxiety might 

mean they eat less and therefore they are not reaching their 

nutritional requirements” (P09, Fellow). 

“No [I don’t think patients should be involved in decisions 

regarding their dietary status]… Ah, well that’s unfair. Some 

of them are probably sensible enough, but some of them have 

no idea what we’ve done, and I guess if I’m doing 200 bowel 

resections a year, I’m probably more experienced than they 

are despite their five hours on the internet researching what 

they think they should be doing” (P20, Consultant).  

“I don’t think they really are actually [involved in their diet-

related decisions]. Even when they say, ‘oh you know I’m 

really hungry’… often… oh not so much this team actually, 

they’re pretty good… but it’s still not viewed as a partnership 

thing, it’s very much the team… the fellow will say ‘yes’ or 

‘no’” (P19, Intern). 

TDF, Theoretical domains framework. 

i

Considering surgical factors and patient demographics 

Considering patients’ surgical factors and demographics when determining the type and 

time of feeding were discussed by the majority of staff. While most surgeons said they 

preferred free fluids over clear fluids in usual practice, there were certain circumstances 

in which they would prescribe clear fluids (e.g. among patients at high risk of developing 

an ileus or gastroparesis). In these instances, clear fluids would be used as a “trial run” 

or so the medical team could “deal with the complication, not their diet.” Further, two 

consultants spoke of using clear fluids when a NGT was in place, believing clear fluids 

as opposed to free fluids would “come up the NGT” more freely. Lastly, several surgeons 

stated they would only use clear fluids if they anticipated that a patient would need a 

subsequent operation.  

The majority of surgeons said they would delay commencing solids among patients who 

underwent an emergent procedure due to swelling and dilation. Postponing solid intake 

among patients who underwent a small bowel anastomosis or stoma was also discussed, 

in which staff expressed the need to wait “two days for the swelling at the site to open 

up” before prescribing a full diet. In fact, one consultant spoke of prescribing a low fibre 

diet among these patients to ensure food residue “doesn’t block up the small bowel 

anastomosis or stoma.” Many staff also discussed “going slower” among patients who 

underwent a right hemicolectomy, stating they are at a greater risk of developing an ileus. 
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However, this criterion was often considered in conjunction with other risk factors such 

as older age. Further, older age for some surgeons was a singular risk factor in which they 

would alter their usual prescription habits through titrating “their feeding to their gut 

function.” It appeared, in these circumstances staff were concerned that prematurely 

upgrading patients to a solid diet could result in adverse outcomes (e.g. vomiting and 

aspiration) and thus delay the patient’s recovery. 

Progressing feeding in line with patients’ clinical status 

Using clinical indicators to determine diet progression on a day-to-day basis were 

discussed by all staff. Many surgeons spoke of progressing patients’ dietary status once 

they were “tolerating” the former diet, which was assessed during daily ward rounds. 

However, the term “tolerating” was defined differently by staff. The absence of PONV 

and abdominal distension were common criterion raised by all staff to determine if 

patients were ready to progress to the next diet. Several consultants also spoke of how 

passing flatus may contribute to their decision regarding when a patient was ready to 

commence solids, while other consultants explicitly stated that they find this marker 

“unreliable.”  Interestingly, the majority of junior medical doctors believed that passing 

flatus or a bowel motion were common markers used to upgrade a patients’ dietary status. 

Further, many junior staff, particularly at S2 said hunger or boredom of choice was a 

common reason why patients were upgraded from liquids to solids.  

Meeting patients’ expectations and needs 

Most staff said they were accepting of patients participating in their nutrition care 

decisions. However, the level of involvement patients should have in their decisions 

varied from staff-to-staff. Several surgeons spoke of how prescribing an unrestricted diet 

from POD1 promotes patient participation in care as it enables patient-directed feeding, 

in that patients “can have whatever they want" rather than ‘this is what the doctor said 

you should eat, and you should eat it’.” Other surgeons, however, viewed decision making 

as more of a partnership, whereby they would factor in patients’ preferences or concerns 

when determining their dietary status, which in some cases resulted in patients staying on 

fluids for longer due to their “anxiety” surrounding reintroducing solids. Generally, these 

two examples of patient participation in care were expressed among ‘EOF advocates’. 

Alternatively, several surgeons stated they were better positioned to determine a patient’s 

dietary status, expressing scepticism of involving patients in decisions around their 

postoperative nutrition. Several surgeons also spoke of how educating and encouraging 
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patients preoperatively or postoperatively about nutrition was a demonstration of 

involving them in their care. Most junior doctors and several surgeons explicitly stated 

they did not think patients were involved in nutrition care decisions, rather they were 

“told what to do.”  

8.5.3  Theme 3: Peers influence prescription behaviours and attitudes towards 

nutrition   

The direct and indirect influence of peers on individual doctors’ decision-making 

regarding postoperative feeding was evident. Representative quotations for these 

subthemes and the TDF domains they align with are presented in Table 8.6. 

Social influence on prescription behaviours 

While all surgeons discussed their usual preferences for nutrition after surgery, many 

spoke of how their prescribing habits were directly influenced by their peers. The 

hierarchical influence of peers was particularly evident. For example, the majority of 

surgical trainees and fellows spoke of how the consultant they worked under directly 

influenced their prescribing; i.e. they prescribed clear over free fluids to align with their 

consultants’ preference. However, this generally referred to prescribing the initial diet, 

which was often determined in theatre. Dietary upgrades thereafter were principally 

determined by the colorectal fellow or surgical trainee leading the ward round, however, 

their decisions were often discussed with the attending consultant. In fact, one surgical 

trainee discussed how the presence of a colorectal fellow who was an ‘EOF advocate’ 

could strongly influence practice on the ward, as patients were more likely to be upgraded 

to solids early after surgery. Alternatively, a surgical trainee discussed how some fellows 

or surgical trainees may “drag their feet in upgrading a patient’s diet in fear of it looking 

bad the next day.” Interestingly, a consultant spoke of changing the way he would usually 

prescribe nutrition based on who was present on the ward. 

Social influence on attitudes towards nutrition 

Peers indirectly influenced postoperative dietary prescription practices with their attitudes 

towards nutrition. One fellow thought nutrition was “undervalued” among surgeons, 

which was reflected in “junior staffs’ attitudes;” this was evident from junior staffs’ 

responses. When EOF was not reinforced by seniors, junior medical doctors did not value 

the role of nutrition in the postoperative period. For example, one intern stated that they 

were not “made to feel like” nutrition was important, particularly during consultant 
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rounds, rather, the priority was “picking up complications – things that are going to kill 

them.” Alternatively, some junior doctors perceived nutrition in the postoperative 

recovery as important because their seniors emphasized it: “my bosses want people eating 

as soon as possible.” Interestingly, while some staff thought it was their “job” to teach 

junior staff, a handful did express concern regarding the lack of awareness of ERAS and 

EOF among junior medical doctors.     

Table 8.6. Representative quotations for Theme 3: Peers influence prescription 

behaviours and attitudes towards nutrition 21 

Subtheme TDF domain Quotes 

Social 

influence 

on 

prescription 

behaviours 

Social/ 

Professional 

role and 

identify/ 

Emotion 

“I don’t like clear fluids because I think they taste terrible and it 

doesn’t [do anything]. The difficulty here is that some of the 

bosses do like clear fluids initially, so I have to follow what they 

do. But my preference would be to give free fluids immediately, 

rather than clear” (P12, Senior registrar).  

“So, I make the plan when I’m around and then I say to the boss, 

‘I’m changing this diet’… sometimes they will say things like, ‘I 

think that is a bit quick, but I’m sure we will see’. But at the end 

of the day, they usually just say ‘ok’” (P11, Principal house 

officer).  

“Teams on the wards are run by junior staff so they sometimes 

often have different ideas... [it] is something that is out of my 

control because I am not on the ward every day. We [consultants] 

suggest what to do, but sometimes they [junior staff] feel that the 

patient is blowing up [distended], [so] they will delay by one day. 

But there are sometimes changes in what I normally do because 

of different people on the wards” (P17, Consultant).  

Social 

influence 

on attitudes 

towards 

nutrition 

Social/ 

Professional 

role and 

identify/ 

Environment 

context and 

resources 

“I wasn’t made to feel like it [nutrition] was important… the 

things that I knew were really important were picking up on if 

things were not going to plan, so complications such as a leak or 

a massive infection and things that are going to kill them… It was 

not a priority for us at all… and I definitely wasn’t made aware 

of it in like, when we do consultant rounds, there was never any 

focus on feeding” (P13, Intern).  

“I have learnt that people can eat sooner than I thought they could 

after surgery. My bosses have said ‘don’t bother, like, doing 

graduated things, just change them over. They are fine. They can 

eat and drink’. I just think most of my bosses want people eating 

as soon as possible” (P18, Intern).  

“Well for me [the importance of nutrition] is personally 

reasonably high. Nutrition is critical to health and surgical 

outcomes. But I feel like it is not hugely valued within our 

profession. I think it is very undervalued by surgeons – the role of 

nutrition… and I think they may reflect in junior staff in terms of 

attitude and things as well. But surgeons themselves, I think are 
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really... generally poor advocates for good quality nutrition and 

they may or may not eat well for themselves and they may or may 

not know much about nutrition themselves” (P16, Fellow). 

TDF, Theoretical domains framework. 

e

8.6 Discussion 

This study explored factors influencing surgeons’ decision-making regarding the 

prescription of nutrition following colorectal surgery. Individual beliefs, patient-related 

factors and the social influence of peers were key factors that appeared to strongly 

influence staffs’ decision-making. These findings may be used to inform the development 

of educational and behaviour change strategies to improve postoperative nutrition 

prescription practices. 

Surgeons held varied views on when they would usually or ideally prescribe nutrition 

after colorectal surgery. While most consultants, fellows and surgical trainees described 

prescribing fluids early in the postoperative period, only half said they would usually or 

ideally prescribe solids within 24 hours after surgery. Behaviour change theories propose 

that people’s beliefs about the likely outcomes of an innovation and the value attached to 

those outcomes heavily influences their likelihood of adoption.278 Indeed, surgeons’ 

perceptions of the risk-benefit-ratio of EOF appeared to influence prescription 

preferences in this study. Surgeons who preferred early solids and fluids (i.e. EOF 

advocates) believed this practice was safe and thought the benefits, such as improved 

return of gut function and reduced postoperative complications, infections and LOS18, 45 

outweighed potential risks. Alternatively, staff hesitant of EOF consistently reiterated the 

risks of EOF and did not appear to view the practice as particularly advantageous. 

Collectively, these findings suggest that for surgeons to prescribe both early liquids and 

solids after colorectal surgery, they need to believe there is a relative advantage to this 

practice and that it is indeed safe.     

Differences in surgeons’ perceptions of EOF are likely explained by their training and 

past experiences, findings consistent with previous studies exploring factors predicting 

adoption of evidence-based practice.279, 280 Many EOF advocates discussed how ERAS 

had been at the forefront of their training and some had been exposed to formalized 

protocols implemented in other hospitals. This appeared to increase their confidence and 

knowledge in prescribing early fluids and solids. Alternatively, most surgeons who were 

hesitant of EOF were trained under the old feeding paradigm, where resumption of 

nutrition was indicated only after recovery of bowel function; a belief which remains 
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entrenched as evidenced by surgeons’ responses. Changing long-standing attitudes and 

behaviour of clinicians can be difficult.256 Previous work shows education can increase 

knowledge, however, may not immediately improve practice.281 Rather, changing 

behaviour is a continuous process whereby evidence‐based innovations may undergo a 

lengthy period of negotiation among adopters, in which their meaning is discussed, 

contested and reframed.282 Such deliberation can increase or decrease the potential 

adopter’s perceived relative advantage of the innovation.283 Indeed, this appeared to be 

evident within the current study, when a surgeon spoke of a negative EOF experience that 

occurred at one of the sites which decreased hesitant staff members’ confidence in 

prescribing early solids after colorectal surgery. For this reason, it is important to provide 

education and training on the benefits and safety of EOF, while also providing 

reassurance (e.g. through regular monitoring and feedback to staff) in the early stages of 

adoption to facilitate changes in surgeons’ prescription practices.  

Behaviour change theories278 recognize the role of the social environment in influencing 

behaviour. Individuals’ decision-making was directly and indirectly influenced by their 

seniors in the current study; a finding consistent with previous work.284 The inter-

professional influence of the attending consultant was evident, as fellows and surgical 

trainees expressed they prescribed diets in line with the consultant’s preferences, despite 

holding alternative views. For example, while most surgeons (particularly fellows and 

surgical trainees) specified their preference for using free fluids directly after surgery, 

clear fluids were still habitually prescribed at both hospitals as some consultants held this 

preference. The idea that doctors are expected not to question decisions of more senior 

staff has been identified in previous work.263 These findings suggest that for EOF 

practices to align with EBG, behavioural change strategies particularly need to target 

consultants and fellows given their direct influence on other staff. Further, changing 

behaviours and attitudes of senior staff towards EOF and nutrition in general will likely 

influence attitudes and perceptions of junior staff, considering surgeons are trained in 

highly hierarchical structures where practitioners tend to avidly follow the lead of their 

seniors; a finding demonstrated in the current study and previous work.285    

Lastly, patient-related factors, such as procedure type, demographics and clinical status 

appeared to strongly influence clinicians’ decision-making. Many surgeons described 

delaying the prescription of solids among patients who underwent procedures involving 

the small bowel or ascending colon due to swelling and increased risk of ileus. Indeed, 

evidence suggests there is a higher incidence of paralytic ileus after right-sided ileo-colic 
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anastomosis compared with left-sided colo-colic and colo-rectal anastomosis.286, 287 

Further, in a recent study the safety of patients who underwent an ileostomy closure to 

have a full diet on POD1 were reported. However, this approach did result in a high 

incidence of vomiting (45%), which the authors hypothesized was due to oedema and 

spasm at the site of the anastomosis.288 Hence, feeding recommendations may require 

adaptation for procedures involving the small bowel,288 particularly among elderly 

patients286 who appear to be commonly considered as high-risk by surgeons. However, 

not all patient-related factors that influenced surgeons’ decision-making were evidence-

based. For example, some staff spoke of using clear fluids over free fluids, soft or low 

fibre diets over full diet, and progressing patients’ diet types based on their bowel 

function; practices that are scientifically unfounded. Lastly, while many surgeons spoke 

of making nutrition care decisions in the patient’s best interest, this view was often held 

from their perspective and not in consultation with the patient. In fact, only a minority of 

surgeons described factoring patients’ food preferences and nausea or hunger ratings into 

their decision-making, while several stated they were better positioned to determine 

patients’ dietary needs. However, when patients participate in their care they have better 

outcomes and are more satisfied with their care.270, 289 Given the relationship between 

shared decision-making and evidence-based practice is becoming increasingly 

recognized, strategies to support clinicians in enacting a more patient-centred approach 

are required.  

While this study has provided valuable insight into factors influencing surgeons’ 

decision-making around postoperative feeding it has several limitations. It is possible that 

some views were not represented in our sample, however, we used purposive sampling 

and conducted interviews across two sites to improve generalizability and continued data 

collection until saturation was reached, which may increase the relevance of our findings 

for similar settings.   

8.7 Conclusion 

In summary, individual beliefs, patient-related factors and social influence of peers 

(particularly seniors) appeared to strongly influence surgeons’ decision-making regrading 

dietary prescription after colorectal surgery. As such, a multi-faceted approach to 

behaviour change is required that targets each of these areas and is specific to the clinical 

context.  
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Process and outcome evaluation of a multifaceted nutrition 

intervention designed to improve postoperative feeding 

practices and intakes among patients who undergo elective 

colorectal surgery: a prospective, mixed methods pilot study 

9.1 Preface 

Based on the findings generated from Chapters 4-8, existing evidence and consultation 

with key stakeholders, a multifaceted intervention was designed and implemented at 

GCUH. The intention of this intervention was to improve feeding practices and nutrition 

intakes among patients who had undergone elective colorectal surgery. Considering KT 

interventions typically demand behaviour change in complex environments, an evaluation 

of the processes underpinning implementation, combined with an assessment of outcomes 

(i.e. effectiveness) is essential to understand why an intervention did or did not achieve 

its intended aims, and how implementation could be optimised in the future. Therefore, a 

mixed methods pilot study was undertaken to evaluate the processes underpinning 

implementation and to assess intervention outcomes.   

9.2 Abstract 

Introduction: A gap exists between evidence-based recommendations for the provision 

of nutrition to patients following colorectal surgery and current practice. The primary aim 

of this study was to evaluate the processes underpinning the implementation of an 

intervention designed to improve nutrition practices and intakes following colorectal 

surgery. The secondary aim was to evaluate the outcomes of this intervention.  

Methods: A mixed methods pilot study using an integrated knowledge translation (iKT) 

approach was undertaken in one ward at a tertiary teaching hospital located in Southeast 

Queensland, Australia. A multifaceted intervention including strategies targeted at staff 

(n = 3) and patients (n = 7) was co-developed with knowledge users at the hospital and 

implemented in practice. Primary outcomes included reach, intervention delivery and 

participants’ responses to the intervention. Secondary outcomes included time to first feed 

and first solid feed, diet type use, and patients’ energy and protein intakes. Quantitative 

data, including patients’ demographics, surgical characteristics, reach, intervention 

delivery and all secondary outcomes, were collected through chart reviews and direct 
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observations. Qualitative data (participants’ responses to the intervention) were collected 

from patients (n = 18) and staff (n = 9) during one-on-one, semi-structured interviews. 

Quantitative data were summarized using median (IQR), mean±SD or frequency 

(percent). A value of P ≤0.05 was considered statistically significant. Interview data were 

transcribed verbatim and analysed using inductive content analysis.  

Results: Sixty-four patients (30 pre- and 34 post-intervention) were recruited. Most 

nursing staff received awareness and education sessions (84%), while no registrars, 

residents or interns received an awareness and education (0%) or ward nutrition 

orientation (0%) session. The prescription of oral nutrition support (ONS) three times/day 

(100%), delivery of nutrition-related messages (92%) and use of free fluids as first 

prescribed diet (79%) were delivered well to patients. Meanwhile, delivery of a 

preoperative nutrition handout (74%), ONS on postoperative day zero (62%), meal 

ordering education (50%) and prescription of a high energy high protein diet on 

postoperative day one (0%) among patients varied. Patients generally provided positive 

responses when asked about the intervention, although many had recommendations for 

improvements, while staffs’ acceptance and perceptions were mixed. Median time to first 

diet intake (15.7 (7.4-22.5) vs. 4.9 (3.7-14.2) hours), prescription of free fluids as first 

diet type (vs. clear fluids) and patients’ nutrition intakes for the first two days after surgery 

significantly improved from pre- to post-intervention. However, median time to first solid 

diet intake (86.1 (60.1-104) vs. 69.2 (46.1-115.5) hours) and the overall proportion of 

patients who met their estimated energy and protein requirements for at least one day 

while in hospital, did not significantly differ from pre- to post-intervention.  

Conclusion: Implementing a targeted, multifaceted intervention has potential to improve 

feeding practices and intakes among patients who have undergone colorectal surgery. The 

lessons learned from this study provide useful insights for clinicians/researchers seeking 

to implement evidence-based nutrition guidelines in their own setting, and information 

required to improve future efforts. 

9.3 Introduction 

EBG for the prescription of nutrition to non-critically ill patients35, 36, 40 reinforce the 

benefits and safety of reintroducing liquids and solids within 24 hours after lower GI 

surgery to improve patient and healthcare outcomes.18, 45, 48-50 Further, patients who 

receive nutrition promptly following surgery have greater potential to meet their energy 

and protein needs, reducing the risk of PEM and its associated consequences.109, 159, 271 
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However, several studies describing nutrition care practices and intakes among patients 

who have undergone colorectal surgery have consistently demonstrated variable and often 

poor adherence to these guideline recommendations.143, 228, 247 Hence, efforts to close the 

gap between EBG recommendations and current practice for the provision of nutrition to 

patients following colorectal surgery are warranted. 

Implementation science has emerged as an effective approach for translating knowledge 

into practice across a range of healthcare settings.119 Many models and frameworks for 

supporting translation of knowledge into practice have been developed, outlining the 

steps necessary to design, implement and evaluate evidence-based interventions.56 The 

KTA model proposed by Graham et al.57 is one such framework, consisting of seven 

cyclic steps, referred to as the Action Cycle: identify the problem; adapt knowledge to 

local context; assess barriers to knowledge use; select, tailor, implement interventions; 

monitor knowledge use; evaluate outcomes; and sustain knowledge use. In this study, the 

Action Cycle of KTA framework was used to develop, implement and evaluate an 

intervention designed to improve nutrition practices and intakes among patients who had 

undergone colorectal surgery. Previous studies exploring barriers and enablers to 

evidence-based postoperative nutrition care among patients who have undergone 

colorectal surgery were used to address the first three steps of the cycle, and thus help 

inform the design of the intervention.228, 258, 270, 290 Collectively, these studies 

demonstrated that professional (e.g. diet prescription practices), patient (e.g. food 

preferences and ideologies) and organisational (e.g. absence of a feeding protocol) factors 

largely influenced feeding practices and nutrition intakes among patients who underwent 

surgery.228, 258, 270, 290

KT interventions typically demand behaviour change in complex environments.154, 155 As 

such, an evaluation of the processes underpinning implementation, combined with an 

assessment of outcomes (i.e. effectiveness) is essential to understand why an intervention 

did or did not achieve its intended aims, and how implementation can be optimised in the 

future.154, 156 Therefore, the primary aim of this pilot study was to evaluate the processes 

underpinning implementation of a complex nutrition intervention designed to improve 

nutrition practices and intakes among patients who had undergone elective colorectal 

surgery. The secondary aim was to assess intervention outcomes, by evaluating changes 

in times to first feed and first solid feed, diet type prescriptions and patients’ energy and 

protein intakes after surgery pre- and post-intervention. This practical example will 
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provide useful information for clinicians seeking to implement nutrition guidelines in 

their own settings. 

9.4  Methods 

9.4.1  Study overview 

This pilot study is part of a larger program of research, guided by the Action Cycle of the 

KTA framework57 (Figure 9.1). In this chapter, the development, implementation and 

effects of a complex, tailored intervention for improving nutrition practices among post-

operative colorectal patients are described. Process outcomes (intervention reach and 

delivery and participant responses to the intervention) and effectiveness outcomes (times 

to first feed and first solid feed, diet type use and patients’ energy and protein intakes 

after surgery pre- and post-intervention) were evaluated by collecting and analysing 

qualitative and quantitative data from patients and healthcare professionals (HCPs). The 

relevant hospital and university Human Research Ethics Committees (reference numbers: 

HREC/17/QGC/101 and GUREF/2017/389) approved all study procedures.  

 

9.4.2  Study design and setting 

A prospective, mixed methods design, underpinned by Moore’s process evaluation 

framework291 was utilised. The study was conducted across one GI surgical ward at a 

large (~750 bed) tertiary metropolitan teaching hospital, located in southeast Queensland, 

Australia. Approximately 200 elective small and large bowel resections are performed at 

Results described within current chapter 

Identify the 

problem 

Monitor 

knowledge use 

Evaluate 

outcomes 

Select, tailor, implement 

intervention and plan 

evaluation outcome 

Adapt knowledge 

to local context 

Assess barriers to 

knowledge use 

Phase 2 

Patient and 

staff interviews251, 

264, 287

Phase 3 

Developing the 

intervention 

Phase 4 

Post-intervention 

evaluation 

Patient data Staff data 

Phase 1

Pre-intervention 

audit218 

Figure 9.1. Project timeline from pre-intervention audit to post-intervention 

evaluation, where phases align with the Action Cycle of the Knowledge to Action 

(KTA) framework 5 
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the hospital each year. The colorectal surgical team consisted of six consultants, two 

fellows, two registrars, one resident and two interns. Within this setting, ERAS guidelines 

were not formally in use; rather, feeding and other postsurgical orders were prescribed at 

surgeons’ discretion. An electronic food service system (Delegate Software, Australia) 

was in operation, whereby nursing staff entered patients’ dietary prescriptions into the 

system and patients ordered their main meals via a bedside patient entertainment system 

screen (≥3 hours in advance of meal delivery). Patients were delivered a generic meal for 

the diet they had been allocated if they did not place a meal order. 

9.4.3  Sample 

Patients were eligible to participate if they were: (i) able to provide written informed 

consent (aged ≥18 years, cognitively intact and able to communicate in English); and (ii) 

undergoing an elective colorectal and/or small bowel surgical procedure. Patients were 

excluded if they were critically ill or admitted to the intensive care unit. A convenience 

sample of 40-60 patients were planned to be recruited, based on the number of bowel 

resections anticipated to be performed over the 10 weeks allocated to collect data. 

Informed consent was obtained from patients in the preadmission clinic approximately 

one week prior to their operation or during the postoperative period. A sub-sample of 

enrolled patients were recruited to participate in interviews. 

A sub-sample of HCPs were recruited to participate in interviews to explore perceptions 

of the intervention. Any full- or part-time dietitian, nurse or doctor who provided care to 

patients on the study ward were eligible to participate. Informed consent was obtained 

from participating HCPs. 

9.4.4  Intervention 

In line with an iKT approach, the intervention was co-developed by the research team and 

knowledge users (i.e. surgical consultants and fellows, nurses, dietitians, foodservice 

representatives and patients at the hospital) (Table 9.1). The research team was 

multidisciplinary, including researchers and clinicians from different backgrounds. 

Importantly, the team had staff who held positions of influence on the ward and 

organisation, such as the Director of General Surgery. The research team engaged 

knowledge users in two ways: (1) establishing and consulting with an interdisciplinary 

Nutrition Reference Committee developed specifically for the project; and (2) engaging 

in regular group and one-on-one discussions with staff on the study ward in Phase 3 

(Table 9.1). Considering the provision of postoperative nutrition care required an inter-
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Table 9.1. Researchers and knowledge users involved in developing the intervention 22 

Researchers Knowledge users Engagement 

Clinicians Patients 

Study team Professor of Nursing  

Research Fellow (N&D) 

A/Prof of N&D 

PhD Candidate (N&D)  

Director of General surgery (of study ward) 

Colorectal consultant (of study ward)  

N/A Involved in all aspects of 

research (study design and 

intervention development, 

implementation and 

evaluation)   

Nutrition 

Reference 

Committee 

Same members as listed above Director of Trauma 

Manager of foodservices  

Director of N&D 

Clinical facilitator (of study ward) 

Nurse Unit Manager (of study ward)ᵃ 

2 x senior clinical dietitians  

2 x previous surgical 

patients (orthopaedic 

and colorectal)   

Co-created research 

questions, data collection 

approaches and intervention 

strategies 

Staff on study 

ward 

 N/A 1 x registrarᵃ  

1 x colorectal fellows 

4 x colorectal consultants 

Ward Dietitian   

Enrolled and registered nursing staff 

NA Co-created intervention 

strategies  

NA, Not applicable; N&D, Nutrition and Dietetics.  
aRotated or left the ward prior to process evaluation. 
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disciplinary approach, Nutrition Reference Committee members included doctors, 

dietitians, nurses, foodservice staff and patient representatives. The research team closely 

liaised with this group to co-create research questions, methodologies, data collection 

approaches and intervention strategies during Phases 1-3. Lastly, the research team 

arranged regular face-to-face group and one-on-one sessions with staff on the study ward 

(in particular, the colorectal consultants and fellows) and the Nutrition Reference 

Committee in Phase 3 to design the intervention. Specifically, the PhD Candidate acted 

as acted as a knowledge broker by sharing existing evidence18, 32, 35, 36, 45, 48 and data 

generated from previous phases213, 228, 258, 270, 290 with knowledge users between February 

and June 2018 (Figure 9.1). In turn, the Nutrition Reference Committee and staff on the 

study ward proposed strategies they thought were feasible, relevant and acceptable to 

improve nutrition care practices and intakes among patients who undergo elective 

colorectal surgery.  The final intervention involved 10 strategies aimed at organisational, 

professional or patient levels (described in Table 9.2), and consequently were intended to 

be delivered to patients or HCPs): 

1) Organisational – introduction of a flexible EOF pathway (Appendix 4):

a. Free fluid diet to be prescribed (by surgeon) and made available to

patient (by nurses) once patient deemed safe to consume liquids (~4

hours after surgery);

b. One ONS to be given to patient (by nursing staff) once patient returns to

ward and deemed safe to consume liquids (~4 hours after surgery);

c. High energy, high protein (HEHP) diet to be prescribed on POD1 or

thereafter, dependent on patients’ food preferences and clinical status;

and

d. ONS to be prescribed (by doctor) three times a day (TDS) until

discharge.

2) Professional – HCP awareness and education, through:

a. Introduction to EOF pathway (above) and EOF education sessions

delivered to nursing staff (by ward clinical facilitator or PhD Candidate)

b. Introduction to EOF pathway (above) and EOF education sessions

delivered to and interns, residents and registrars (by colorectal fellow);

c. Nutrition and diet orientation session delivered to interns and residents

by the ward dietitian at the beginning of their rotation with the colorectal

team.
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Table 9.2. Intervention strategies23 

Strategy Delivered by Delivered to Intended outcome Additional information 

Organisational level (EOF pathway) 

Free fluids prescribed 

on POD0 
Doctor Patient 

To decrease times to first diet and solid diet 

prescription and improve energy and protein 

intakes. 

The EOF pathway is flexible and person-centred, encouraging 

clinicians to exercise their clinical judgment and refer nutritionally 

‘at risk’ patients to a dietitian.  

The prescription of ONS twice daily for the first 3 days after surgery 

was a strategy identified early and consistently came up as an 

acceptable strategy during knowledge user consultation. Due to some 

conflicting perspectives from 1-2 staff members, this strategy was 

removed from the formal EOF pathway. However, surgeons adapted 

and adopted this strategy anyway as they acknowledged the 

underlying evidence supporting it. 

ONS delivered POD0 Nurse Patient 

HEHP diet prescribed 

POD1 
Doctor Patient 

ONS prescribed TDS Doctor Patient 

Healthcare professional level 

Awareness and 

education sessions 

CF and lead 

author 

Registered and 

enrolled nurses 
To increase the awareness of the importance 

of timely and adequate nutrition after 

surgery, and the likelihood of intervention 

components being implemented. 

To reduce times to diet upgrades and first 

nutrition delivery (as nursing staff are 

responsible for sourcing foods on the ward). 

Sessions were formal (a PowerPoint presentation was utilised to share 

information on the evidence for EOF and findings from previous 

study phases) or informal (an overview of the information presented 

in the formal sessions was conducted during scrum meetings and ad 

hoc, at times of convenience to ward staff) and conducted 1-3 weeks 

prior to data collection. 

Study flyers and an email containing information on the intervention 

and EOF pathway was dispersed to all regular nursing staff, 1 week 

prior to starting data collection. 

Awareness and 

education sessions 

Colorectal 

fellow(s) 

Interns, residents, 

registrars  

Ward orientation 

(nutrition) 
Ward dietitian 

Interns and 

residents 

Patient level 

Meal ordering 

awareness 

Treating nurse 

or Assistant in 

Nursing 

Patient 

To inform patients about timely and 

adequate nutrition and support them to 

participate in their nutrition care. It was at each HCP’s discretion to develop and deliver the content of 

the nutrition-related messages. 

The handout was piloted among the public (n = 3) to assess 

readability, resulting in minor changes to wording, structure and 

design.   

Nutrition-related 

messages 
Doctor Patient 

To increase patients’ awareness of nutrition 

after surgery and influence their behaviour 

towards nutrition to improve oral intake. 

Preoperative nutrition 

handout 

Preadmission 

clinic nurse 
Patient 

To facilitate patient engagement in care and 

increase oral intakes given they could select 

the foods that they prefer/can manage. 
CF, Clinical Facilitator; EOF, early oral feeding; HEHP, high Energy, high protein; ONS, oral nutrition supplement/s; POD, postoperative day; TDS, three times daily. 
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3) Patient – engaging patients in their care, through:

a. Delivery of verbal nutrition-related messages by doctors during ward

rounds;

b. Treating nurse or assistant in nursing informing patients how to order

meals on or after POD1 using the EFS; and

c. Provision of a one-page nutrition handout (Appendix 5) to patients

preoperatively (in the preadmission clinic), which outlined:

i. The importance of nutrition for recovery from surgery;

ii. Timing and types of drinks/foods to expect after surgery (e.g.

liquids within 4 hours after surgery); and

iii. How to optimise nutrition intake in hospital.

9.4.5  Data collection 

Quantitative data, including patients’ surgical characteristics, demographics and outcome 

variables (outlined in Table 9.3) and intervention reach and delivery (described in Table 

9.4) were collected through chart reviews and direct observations. Pre-intervention data 

were collected over 50 consecutive days between June and August 2017, while post-

intervention data were collected over a 10-week period between August and October 

2018. Patients reached the study endpoint when they were discharged from hospital, 

reached a hospital LOS of 14 days, or met an exclusion criterion; whichever occurred 

first. The PhD Candidate independently collected all quantitative data to eliminate inter-

rater variability. (Note: this was manageable as a maximum of five patients were being 

observed at any one point in time).  

Qualitative data, including patient and HCP responses to the intervention and the content 

of nutrition-related messages (described in Table 9.4), were collected at various 

timepoints. Patient interviews were undertaken during the 10 weeks allocated to collect 

patient data (August-October 2018), while HCP interviews were undertaken upon 

completion of the pilot study (November-December 2018). Patients and HCPs were 

selected using maximum variation sampling to include a mix of ages, genders, 

professional role (HCPs only) and years of clinical experience (HCPs only). Recruitment 

for both patients and HCPs occurred until data saturation was reached (i.e. no new 

information was being offered).292 Patients were asked about the perceived value of each 

intervention component. HCPs were asked about their awareness of the study, their 

perceptions of the intervention and its impact and utility of the intervention in continued 
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practice. The PhD Candidate interviewed all patients, while a research assistant 

interviewed staff members. This approach was employed to minimise bias, as the PhD 

Candidate had contact with HCPs during intervention development. Both interviewers 

had a background in dietetics and were trained in interview techniques. Interviews lasted 

between 10-40 minutes and were digitally recorded and later transcribed verbatim for 

analysis. 

Table 9.3. Variables collected and methods used to assess surgical 

characteristics, patients’ demographics and outcomes    24 

Data type Variable Method used 

Surgical 

characteris

tics and 

patients’ 

demograp

hics 

Age Chart audit 

Gender Chart audit 

Co-morbidities  Chart audit 

Weight Chart audit/ verbal clarification 

Height Chart audit/ verbal clarification 

Nutrition risk  Malnutrition screening toolᵃ 

Indications for surgery  Chart audit 

Surgical location   Chart audit 

Surgical approach  Chart audit 

Creation of anastomosis/stoma  Chart audit 

Surgery time Chart audit 

Type of anaesthetic used Chart audit 

Use of patient-controlled analgesia Chart audit 

Outcomes 

Time to first diet prescriptionb Chart audit  

Time to first diet deliveryc Direct observation or patient/nurse recall 

Time to first diet intaked Direct observation or patient/nurse recall 

Time to first solid diet prescriptione Chart audit  

Time to first solid diet deliveryf Direct observation or patient/nurse recall 

Time to first solid diet intakeg Direct observation or patient/nurse recall 

Diet type prescribed   Chart audit  

Dietary intake per day  Direct observation (visual plate waste)  

Nasogastric tube insertion  Chart audit 

Hospital length of stay  Chart audit 

Vomiting incidence  Chart audit/ verbal clarification  

Diet progression/regression Chart audit  

Time to first flatus and bowel motion Chart audit/ verbal clarification 
aCompleted by the PhD Candidate once participants were enrolled in the study.  
bTime between the end of surgery to when patients were prescribed a diet (any diet) by their doctor. 
cTime between the end of surgery to when patients were delivered their first meal (any) by hospital staff. 
dTime between the end of surgery to when patients had their first mouthful of fluid/food (excluding water). 
eTime between the end of surgery to when patients were prescribed a solid diet by their doctor. 
f Time between the end of surgery to when patients were delivered their first solid meal by hospital staff. 
gTime between the end of surgery to when patients had their first mouthful of solid foods.

9.4.6  Data analysis 

All quantitative data were entered into SPSS Statistics for Windows version 23.0 (IBM 

Corp. 2012, Armonk, N.Y., USA). Continuous data were tested for normality (Shapiro-

Wilk test). Data on recruitment and intervention delivery to HCPs and patients were 
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summarised using frequencies (percentages). Patient data were summarised using median 

(IQR) or mean±SD for continuous variables and frequency (percent) for categorical 

variables. Analysis of pre-intervention dietary intakes and practices are described in 

Chapter 5 (pages 57-59). The same methods were used to analysis patients’ median 

postoperative dietary intakes in the current study. Patients’ energy and protein intakes 

were considered adequate if they met ≥75% of their estimated requirements, which has 

previously been shown to be sufficient for weight maintenance among hospitalised 

inpatients.217 Chi-squared tests, Mann Whitney U-tests and independent t-tests were used, 

as appropriate, to determine any differences between pre- and post-intervention 

outcomes. A value of P ≤ 0.05 was considered statistically significant.  

Patient and HCP interview data were analysed using inductive content analysis.293 This 

involved the PhD Candidate reading and rereading the transcribed interviews and 

identifying codes from the data, which were grouped into subcategories, then categories. 

Rigour and trustworthiness were upheld using qualitative strategies.234 

Table 9.4. Process evaluation components and methods, adapted from Moore 

2015291
25

Evaluation 

domain 
Description Data collection methods 

R
ea

ch
 

Recruitment 

of patients 

Proportion of patients recruited of those 

eligible. (Quantitative data).   

Screening log: recorded all eligible 

patients approached and recruited 

during study period.  

In
te

rv
en

ti
o
n

 d
el

iv
er

y
 

Delivery to 

patients 

Quantity and quality of intervention 

delivery; i.e.: Were patients’ diets 

prescribed in accordance with the EOF 

pathway? Did patients receive 

preoperative nutrition handout or verbal 

nutrition-related messages? How long 

were the nutrition-related messages and 

what did they entail? (Quantitative and 

qualitative data).   

Chart audits and direct observations 

to assess whether patients were 

prescribed diets in accordance with 

pathway, and if not, reasons why.  

Chart audit determined whether 

preoperative nutrition handout was 

delivered. Direct observationsa 

assessed whether doctors provided 

nutrition-related messages and the 

content covered.  

Delivery to 

HCPs 

Quantity and quality of intervention 

delivery; i.e.: How many staff attended 

sessions? What topics covered were 

covered? How long were sessions? 

(Quantitative data). 

Intervention delivery log: recorded 

staff who attended information 

sessions, duration of each session, 

materials used, and content covered. 

P
a

rt
ic

ip
a
n

ts
’ 

re
sp

o
n

se
s 

HCPs 

responses 

and 

interactions  

Staff responses to and interactions with 

intervention; mediators; and unexpected 

pathways and consequences. 

(Qualitative data). 

Semi-structured interviews were 

undertaken by a research assistant at 

end of study period.  

Patient 

responses 

and 

interactions  

Patient responses to and interactions 

with intervention; mediators; and 

unexpected pathways and 

consequences. (Qualitative data). 

Semi-structured interviews were 

undertaken by the PhD Candidate 

prior to patients being discharged 

from hospital.  

Context 
Anything external to the intervention 

that may act as a barrier or facilitator to 

A description of the study site and 

participants is provided. 
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implementation or moderate its effects. 

(Quantitative data). 

Adaptations 
Any tailoring, changes or adaptations 

made to the original intended 

intervention. (Qualitative data).   

Field notes were kept by the PhD 

Candidate with details of any 

adaptations/changes made to the 

original intervention. 

Causal assumptions/ 

mechanisms 

Data informing proposed causal assumptions/mechanisms will be sourced from 

process and outcome data (described within this table); as well as existing 

literature. 

EOF, early oral feeding; HCP, healthcare professional. 
aVia attending ward rounds every second week. 

d

9.5 Results 

Data for the process and outcome evaluation were collected for 34 patients in the post-

intervention cohort. Demographic and surgical characteristics of these patients, along 

with the pre-intervention cohort (n = 30), are displayed in Table 9.5. 

9.5.1  Reach 

 

Figure 9.2. Patient flow diagram 6 

E&P, energy and protein.  
aOperation postponed/cancelled (n = 5) or were transferred to the ICU (n = 1). 
bParenteral nutrition commenced (n = 2) and death (n = 1). 
cWithdrawal from study (n = 1), parenteral nutrition commenced (n = 1) and break in data collection (n = 2). 
dAll oral intake data collected and analysed from completion of surgery to discharge.  

Approached and 

informed of study 

(n = 42)  

Consent 

declined 
(n = 2) 

Nil data 

collecteda 
(n = 6) 

Consent obtained 
(n = 40) 

Outcome 

evaluation 
(n = 34) 

Excluded from 

E&P analysisc 

(n = 4) 

E&P intakes 

analysedd 

 (n = 30) 

Process 

evaluation 

(n = 34) 

Approached and 

informed of study 

(n = 38)  

Consent obtained 

(n = 34) 

Outcome 

evaluation 
(n = 30) 

Excluded from 

E&P analysisb 

(n = 3) 

E&P intakes 

analysedd 

(n = 27) 

Consent 

declined 
(n = 4) 

Pre-intervention Post-intervention 
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Of 42 patients approached and informed of the study’s protocol, 40 (95%) agreed to 

participate, however, only 34 patients (85%) were able to receive the intervention in the 

timeframe allocated to collect data (Figure 9.2). 

9.5.2  Intervention delivery 

Variance in delivery of the 10 intervention strategies was observed (0-100%). Of the 34 

patients included in the post-intervention evaluation, all received at least one of the seven 

patient-related intervention components, while delivery of intervention strategies among 

HCPs were mixed (0-84%) (Table 9.6). 

Delivery among HCPs 

Nursing staff awareness and education  

Overall, 41 (84% of) registered and enrolled nursing staff received a formal and/or 

informal education and awareness session. Three formal sessions lasting between 30-45 

minutes were delivered by the PhD Candidate 6 weeks prior to initiating data collection, 

reaching 21 (43% of) nurses on the ward. Informal sessions were then held by the ward’s 

Table 9.5. Demographic and surgical characteristics of patients  

 
Pre-intervention228 

(n = 30) 

Post-intervention 

(n = 34) 
P value 

Patient characteristics    

 Age, years 61.9±16.9 60.6±13.3 .774 

 Sex (female) 14 (47%) 12 (35%) .355 

 BMI, kg/m2 25.2(21.9-28.6)  28.4(25.6-31.7) .011* 

Diagnosis      

 Malignancy 15 (50%) 24 (71%) .092 

Procedure    .302 

 Right hemicolectomy 7 (23%) 9 (26%)  

    High anterior 

resection 

8 (27%) 10 (29%)  

    Hartmann/ileostomy/ 

colostomy reversal 

4 (13%) 3 (9%)  

    Ultra-low resection 0 (0%) 4 (12%)  

 Other 11 (33%) 8 (24%  

Surgical information     

 Laparoscopic/robotic   20 (67%) 27 (79%) .249 

 Anastomosis formed 23 (77%) 24 (71%) .583 

 Surgery time, minutes 271±120 277±89 .821 

Anaesthesia        

 General 28 (93%) 31 (91%) .748 

 Postoperative PCA 25 (83%) 28 (82%) .917 

MST score ≥2 - 9 (27%) - 
BMI: body mass index; MST, Malnutrition screening tool; PCA:  patient-controlled analgesia. 
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clinical nursing facilitator over a two-week period prior to starting data collection, to re-

familiarise and capture remaining staff. These informal sessions tended to be shorter than 

the formal presentations (around 5-10 minutes) and reached an additional 20 staff (41%). 

Doctor awareness and education sessions 

Nil formal information/awareness sessions were held with interns, residents or registrars. 

No reason was documented for why these sessions were not delivered by the colorectal 

fellow who volunteered to; however, it was noted the colorectal fellow went on 

unanticipated leave for approximately 1 week at the start of data collection. 

Doctor orientation sessions 

Nil formal nutrition orientation sessions were held with interns or residents during the 

time allocated to collect data. A reason was not documented or given for why the ward 

dietitian did not deliver these sessions. 

Delivery among patients 

Free fluids POD0  

Over three-quarters of the cohort (n = 27) were prescribed free fluids on POD0. When 

free fluids were not prescribed on POD0, clear fluids were used among six patients, while 

one patient was nil-by-mouth. On three occasions, clear fluid diets were used due to 

extensive adhesiolysis, while no reason was given for deviating from the EOF pathway 

in the remaining cases (n = 4). Of the 27 patients prescribed free fluids, 15 (56%) were 

delivered free fluid items (excluding ONS) on POD0. Reasons observed/recorded for why 

patients did not receive free fluids on POD0 included: nausea (n = 1); late admission to 

ward and patient too drowsy (n = 4); and no reason recorded (n = 7).  

ONS delivered POD0 

Twenty-one (62%) patients were delivered one ONS on POD0. Reasons ONS were not 

received on POD0 included: not prescribed (n = 5); patient admitted to ward following 

ONS prescription cut-off (n = 2); nil-by-mouth (n = 1); unsuitable formula for dietary 

requirements (n = 1); and no reason given/ observed (n = 4). Of the 21 patients delivered 

ONS, 15 (71%) consumed 100% of the portion. 
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HEHP diet prescribed POD1 

No patients were prescribed a HEHP diet on POD1, with no reasons documented in 

patient notes by doctors. One patient was prescribed a soft diet POD1 after requesting 

food. Three-quarters of the cohort were prescribed a HEHP at some point during their 

stay, ranging from POD2-POD14.  

Table 9.6. Intervention delivery among staff and patients 26 

Intervention strategies Number (%) who received 

Organisational level (EOF pathway) 

Free fluids diet prescribed on POD0 27 (79%) of patients  

ONS delivered POD0  21 (62%) of patients 

HEHP diet prescribed POD1 0 (0%) of patients 

ONS prescribed TDSa 34 (100%) of patients 

Professional level (education/training) 

Nursing staff awareness and education sessions 41 (84%) of nurses 

Doctors’ awareness and education sessions 0 (0%) of doctors 

Doctors’ ward orientation (nutrition) 0 (0%) of doctors 

Patient level (engagement in care) 

Meal ordering awareness 17 (50%) of patients 

Nutrition-related messages 23b (92%) of patients 

Preoperative nutrition handout 25 (74%) of patients 

EOF, early oral feeding; HEHP, high energy, high protein; HCP, healthcare professional; ONS, oral 

nutrition supplements; POD, postoperative day; TDS, three times a day. 
aA strategy adapted by staff.
bSubset of patients included (n = 25). 

ONS prescribed TDS 

All patients were prescribed ONS TDS during their stay. Most patients (n = 24, 71%) 

were prescribed ONS on POD0 (to commence on POD1). The remaining patients were 

prescribed ONS on POD1 (n = 9, 26%) and POD2 (n = 1, 3%).  

Meal ordering awareness 

In total, 22 (65%) patients were aware of how to order their meals by the time of 

discharge. Approximately half the cohort were informed by staff how they could order 

meals through the EFS (n = 17). Of these patients, awareness occurred at various points 

during their admission: POD1 (n = 4, 23%), POD2 (n = 2, 12%), POD3 (n = 3, 18%), 
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POD4 (n = 3, 18%) and POD5-POD7 (n = 5, 29%). Five patients were aware of how to 

order meals from a previous admission or figured it out themselves.  

Preoperative nutrition handout 

The one-page nutrition handout was given to 25 (74%) patients before their surgery. Two 

patients did not receive the handout due to their appointment occurring off-site or over 

the phone, while no reason was documented for the remaining seven cases.  

Nutrition-related messages 

At least one ward round (when the surgical team verbally delivered care) was observed 

per patient for 25 enrolled patients (74%). Of these patients, 23 (92%) received a 

nutrition-related message during their stay. The two most common messages noted 

involved encouraging the consumption of ONS (e.g. “drink the poppers [tetrapack])- they 

are good for you”) and emphasising slow, cautious eating (e.g. “if you feel sick, then don’t 

force yourself to eat”). These messages were often short (10-15 seconds) and generally 

delivered by a registrar or fellow on POD1 or POD2 when patients were on a free fluid 

diet.  

9.5.3  Participants’ responses to the intervention 

A total of 18 patients (53%) participated in interviews. Patients’ responses to the 

intervention components are outlined in Table 9.7 (refer to Appendix 6 for full list of 

quotations). Overall, the majority of patients appreciated receiving free fluids on POD0. 

However, patients’ responses regarding their readiness to eat solids were mixed; several 

patients were willing to try solid foods earlier than prescribed, while others preferred to 

hold off commencing solids. Patients also discussed personal and organisational barriers 

to eating throughout their stay, including low appetite, nausea, bloating, repetitious meal 

options and unpalatable or unsuitable meal options (e.g. curries and other spicy dishes).  

Table 9.7. Patients’ responses to the intervention components  27 

Receiving nutrition-related messages from doctors   

(i) Improved attitudes and behaviours towards ONS

Patients’ attitudes and behaviours were positively influenced during daily ward 

rounds when doctors encouraged consumption and when nursing staff reiterated the 

benefits upon drink delivery.   

“The doctors did say those drinks were good for me” (P11, F, 64yo). 

(ii) Desired more specific nutrition advice
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Many patients spoke of desiring more specific, personalised feedback around eating 

and drinking after surgery. 

“What the patients want, I think, is more suggestions or guidance from the hospital… 

we are not nutrition experts, we don’t know what to eat after surgery” (P28, M, 

36yo). 

Receiving a one-page nutrition handout before surgery   

(i) Varied views on the utility of the resource in the preoperative setting

While many patients appreciated the handout being available, not all participants 

welcomed this information in the preoperative setting, when priorities were focused 

elsewhere (e.g. anaesthetic information and the surgery itself).   

“I don’t think I took a great deal out of that one because I wasn’t really concentrating 

on nutrition. I was more scared of reading about the anaesthetic side effects” (P06, 

F, 39yo). 

(ii) Desired more specific information after surgery

Many patients spoke of the potential benefit in providing information after surgery, 

such as outlining foods to preference or avoid and diets/meals available at the 

hospital, facilitating patients’ capacity to make informed nutrition decisions. 

“I would rather have a guide for the kind of food I am allowed to eat after surgery” 

(P28, M, 36yo). 

Being informed how to order meals 

(i) Patients trust the hospital to provide appropriate foods following surgery

Many patients assumed the hospital was selecting and delivering meals to help with 

their recovery. Some (who were aware of the menu selection option) believed it was 

in their best interest to allow the food service system to auto-select their meals. 

“I trust the people are giving them the right stuff” (P39, M, 70yo). 

(ii) Uncertainty around self-selecting dietary options

Some patients were hesitant to order from the menu as they were uncertain of the 

‘right’ foods to choose to optimise recovery/manage their symptoms. Further, some 

patients held the belief that self-selecting foods, particularly while on the fluid diet, 

may have resulted in ordering items they were not allowed.   

“If I was ordering, I feel I would have ordered things that I should not have had” 

(P05, M, 53yo). 

Provision of ONS three times per day 

(i) Perceived benefits associated with ONS positively influenced consumption

Patients were accepting of ONS, irrespective of palatability, if they believed 

consuming the drinks would support their recovery. 

“I think it is just an acquired taste... [But] I think they were of benefit for me… 

especially if I wasn’t eating properly, I think it just helped” (P18, M, 54yo). 

(ii) Association of ONS with negative experiences/outcomes hindered consumption

The consumption of ONS was hindered when patients associated the drinks with 

adverse outcomes (e.g. bloating, vomiting, nausea) or negative past experiences (e.g. 

previous admissions, weight loss programs). 
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“I found it [ONS) made me feel more nauseated and I am not too sure if that is 

because I was on the Optifast program before I started, and I didn’t really like the 

Optifast shakes” (P06, F, 39yo). 

(iii) ONS flavour was tiresome

Flavour fatigue was commonly acknowledged by patients irrespective of whether 

they enjoyed the taste of the drinks or held positive perceptions towards 

consumption.   

“I didn’t mind them but because of the amount I was getting, I was sort of getting 

over it” (P05, M, 53yo). 

F, female; M, male; NGT, nasogastric tube; ONS, oral nutrition supplement; yo, years old. 

o

Nine staff participated in interviews, including five nurses (three registered nurses, one 

team leader and one enrolled nurse), three doctors (two registrars and one fellow) and one 

dietitian. Staffs’ perceptions of the intervention and its impact are described in Table 9.8 

(refer to Appendix 7 for a detailed list of quotations). Overall, staffs’ responses toward 

the intervention were mixed. Staff also provided insight into how the intervention could 

be improved and sustained in usual practice such as: greater education and awareness of 

nutrition and the EOF pathway among doctors; continuing in-services among nursing 

staff; reducing complexity/wording of EOF pathway; formal implementation of adjunct 

ERAS components; and offering alternative ONS or drinks (e.g. flavoured milk) to 

patients who disliked the commercial ONS. 

Table 9.8. Staffs’ responses to the intervention components 28 

Perceptions of the intervention 

(i) Nutrition-related messages to patients are important, but improvement is required

While all disciplines spoke about the importance of doctors providing nutrition-related 

messages to patients, there was consensus that the specificity of these messages could be 

improved. Some staff suggested dietitians should provide this specific advice, considering 

doctors receive minimal training around nutrition.  

“I think it’s good that they [doctors] are able to provide that information to the 

patients, but there’s still that confusion from patients about what can I have when I 

go home’ and ‘what can I have when I’m here?’… But I think it’s good that they’re 

at least having some involvement with their nutrition” (P02, Nurse, F). 

(ii) Information sessions increased awareness (and acceptance) of intervention among

nurses

The information sessions were successful in achieving widespread awareness of the 

intervention among nursing staff. This in turn appeared to increase their acceptance of the 

strategies implemented, highlighting positive changes in ward practices and attitudes 

towards postoperative nutrition delivery.  

“I think we had a pretty good work up to it… and I think most of the staff were pretty 

well aware of it… [The purpose of the study was] to protect them [patients] from like 

nutrition deficiencies immediately post-op and rehabilitate their gut quicker” (P04, 

Nurse, F). 
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(iii) Staffs’ views on prescribing solids differed to the EOF pathway

Doctors, particularly registrars, spoke of ideally prescribing solids after patients have 

passed wind/and or opened their bowels, and using a soft diet prior to prescribing a full 

diet, to test patients’ gut tolerance; criteria which were not outlined in the EOF pathway.  

“I think there is healthy medical belief, maybe not held in any great evidence-base, 

but a healthy medical belief that until the bowels are opening, until something is 

coming out of the back end, at least wind, and we know that the bowels are working, 

putting things [food and liquid] in the top end is kind of stupid” (P08, Doctor, M). 

(iv) Divergent views regarding the generic use of ONSa

Staffs’ responses to the generic prescription of ONS among elective colorectal patients 

ranged from high to minimal support. Some staff held the belief that ONS should only be 

used where indicated and food should be encouraged first.   

“I definitely think we should be encouraging patients with food first… So, I would be 

going with food first, then supplements” (P06, Dietitian, F). 

 “I think it’s good that the option is there, and whether or not the patient can tolerate 

it or not, can deal with that when it comes” (P02, Nurse, F). 

Perceived impact of the intervention 

(i) Improved initial prescription of nutrition, but limited improvement in diet progression

Staff described how the intervention facilitated improved nutrition prescription (e.g. greater use 

of ONS and HEHP diets), however, minimal change was acknowledged regarding progressing 

patients through the different postoperative diets (e.g. from liquids to solids). The widespread 

prescription of ONS appeared to be driven by an influential fellow on the ward.  

“I think I did become more aware of making sure we did understand... that we need to 

put patients on high protein diets” (P09, Doctor, M). 

“The only change I have seen… has come from a person who… in the vast majority of 

cases is the one guiding ward rounds and in control of bedside patient care… [who] 

began demanding that all of [their] juniors chart Resource on a regular basis” (P08, 

Doctor, M). 

(ii) Improved awareness of and responsibility for nutrition among staff

Many participants, particularly those present on the ward pre-intervention, perceived that 

the intervention had made staff more conscious of nutrition. Further, it appeared that nurses 

had increased interest in confirming/checking patients’ diet prescriptions with doctors.   

“Overall, I think the ward is more aware that people should be eating, even the 

nurses sometimes will remind us, you know, ‘can you upgrade their diet?’, rather 

than just leaving everything to us” (P09, Doctor, M). 

(iii) Perceived greater patient participation in care

Some staff associated the intervention with improving patients’ psychological wellbeing 

(due to nutrition being available earlier) and facilitating patient participation in care (a 

result of patients being more aware of nutrition).     

“I think it’s probably better for the patient’s wellbeing, and like I said one of the first 

things they like to ask you is ‘when can I eat?’ So, I think being able to give them 

something that’s a bit substantial is good for them, rather than just some jelly you 

know. That really helps them mentally” (P03, Nurse, F). 

EOF, early oral feeding; ERAS, Enhanced Recovery After Surgery; F, female; M, male; ONS, oral nutrition 

supplements.  
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t9.5.4  Outcome data 

Data for outcome evaluation were collected for 30 and 34 patients in the pre- and post-

intervention cohort, respectively (Figure 9.2). The only difference in demographics was 

BMI, which was higher in the post-intervention group (Table 9.4). Nine patients in the 

post-intervention cohort were at deemed at ‘nutritional risk’, scoring a two and above (n 

= 4, 12%) or three (n = 5, 15%) on the malnutrition screening tool (MST).   

Timing and type of nutrition 

Differences in timing and type of nutrition received between the pre- and post-

intervention cohort are detailed in Table 9.9. Time to first diet prescription, delivery and 

intake were significantly lower in the post-intervention group. The prescription of free 

fluids (in place of clear fluids or nil-by-mouth orders) on POD0 was significantly greater 

among the post-intervention cohort (n = 4, 13% pre-intervention vs. n = 27, 79% post-

intervention; χ2 = 27.9, P < 0.001). Significantly more patients in the post-intervention 

group had nutrition (any type) within 6 hours after surgery (n = 20, 59% post-intervention 

vs. n = 5, 17% pre-intervention; χ2 = 11.9, P < 0.001). While there was an increase in the 

proportion of patients who had any nutrition within 24 hours after surgery, this change 

was nonsignificant (n = 32, 94% vs. n = 24, 80%; χ2 = 2.9, P = 0.088).  

Table 9.9. Differences in timing of nutrition and feeding related outcomes between 

the pre- and post-intervention cohorts 29 

Outcomes 
Pre-intervention 

(n = 30b) 

Post-intervention 

(n = 34b) 
P value 

Timing of nutrition (h) 

First diet prescriptiona 6.0 (3.0-19.6) 3.1 (2.1-3.9) .001* 

First diet delivery 13.8 (6.4-21.5) 4.7 (3.3-12.8) .002* 

First diet intake 15.7 (7.4-22.5) 4.9 (3.7-14.2) .001* 

First solid diet prescription 86.8 (62.5-112.3)c 67.1 (42.2-109.5) .272 

First solid diet delivery 86.1 (58.6-105.3) c 69.1 (47.2-115.5) .523 

First solid diet intake 86.1 (60.1-104)c 69.2 (46.1-115.5) .523 

Feeding related outcomes 

Had NGT inserted PO 4 (15%)b 6 (18%) .635 

Vomiting incidence ≤24h PO 3 (10%) 6 (18%) .483 

Vomiting incidence overall 12 (44%) 15 (44%) .739 

Diet downgrade 5 (19%)c 13 (39%)d .031* 

Day of first flatus 2 (2-3) 1 (1-2) .001* 

Day of first bowel movement 3 (2-4) 3 (3-4.3) .565 

LOS (d) 7.5±2.7c 8.2±3.2 .762 

D, day; h, hours; LOS, length of stay; PO, postoperatively.  
aTaken as the time a diet was first entered into the hospitals food service system. 
bExcept where else indicated; c27; d33. 
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gWhile times to first solid diet prescription, delivery and intake were lower in the post-

intervention group, these differences were not statistically significant. More patients in 

the pre-intervention group had solids within 24 hours after surgery (n = 4, 13% pre-

intervention vs. n = 1, 3% post-intervention; χ2 = 2.8, P = 0.093). The type of solid diet 

first prescribed was more varied in the post-intervention cohort (19% full diet; 16% 

HEHP; 34% soft; 31% high protein soft [HPSO]) than the pre-intervention group (85% 

full diet; 0% HEHP; 7.5% soft; 0% HPSO; 7.5% low fibre). Overall, significantly more 

patients in the post-intervention cohort were prescribed a HEHP and ONS during their 

stay in hospital (n = 25, 75% post-intervention vs. n = 1, 3% pre-intervention; χ2 = 32.6, 

P < 0.001) and (n = 34, 100% vs. n = 16, 53%; χ2 = 20.3, P < 0.001).   

Feeding related outcomes  

Differences in feeding related outcomes between the pre- and post-intervention cohort 

are outlined in Table 9.9. Vomiting incidence was higher in the first 24 hours after surgery 

from pre to post-intervention, but not overall throughout admission. While NGT insertion 

remained unchanged from pre- to post-intervention, diet downgrades were significantly 

higher post-intervention (n = 5, 19% vs. n = 15, 39%; χ2 = 5.2, P = .031). No significant 

differences were observed in time to first flatus or bowel motion or LOS between groups. 

Less patients were seen by a dietitian post-intervention (n = 8, 27% pre-intervention vs. 

n = 3, 9% post-intervention). 

Energy and protein intakes  

Table 9.10 describes the mean percentage of patients’ EER and EPR met, total energy 

and protein consumed, and energy and protein derived from ONS, per day, over study 

days and between groups. More patients in the post-intervention group met both their 

EER and EPR for at least 1 day during their hospital stay; however, this difference was 

not statistically significant (n = 11, 37% vs. n = 6, 22%; χ2 = 1.4, P = 0.234). More patients 

in the post-intervention group met their EPR (n = 15, 50% vs. n = 9, 33%; χ2 = 1.6, P = 

0.203), while more patients in the pre-intervention group met their EER (n = 12, 44% vs. 

n = 12, 40% χ2 = 0.12, P = 0.734); however, these differences were not significant. 

Statistically significant increases in total energy and protein intakes, and consequently the 

proportion of EER and EPR met, were observed in the post-intervention group on study 

day 1 and 2 only. In the post-intervention group, the consumption of ONS was greatest 

during the first 2 days after surgery, where 64% (range: 0%-100% for energy and protein) 
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and 49% (range: 0%-95% for energy and 0%-94% for protein) of total energy and protein 

consumed were derived from ONS on study days 1 and 2, respectively. 

R

Table 9.10. Percentage of EER and EPR met over time between cohorts 30 

Outcome Day Pre-intervention Post-intervention P value 

% of estimated energy 

requirements met 

1 8.5 (3.3-16.1) 35.5 (23.6-51.3) .000* 

2 16.8 (11.1-29.0) 42.8 (30.9-61.1) .004* 

3 26.1 (11.6-45.6) 33.4 (20.0-53.1) .910 

4 36.0 (18.0-63.5) 37.0 (15.7-46.3) .128 

5 47.0 (28.7-66.2) 39.3 (18.9-52.1) .025* 

% of estimated protein 

requirements met 

1 3.5 (1.3-9.1) 29.7 (22.7-46.3) .000* 

2 8.9 (3.1-28.6) 43.0 (32.2-58.5) .000* 

3 27.7 (3.9-51.9) 27.6 (22.4-43.0) .932 

4 25.5 (6.1-48.2) 32.1 (15.1-48.7) .445 

5 39.6 (25.4-56.7) 42.5 (20.5-55.1) .062 

Total energy (kJ) 

consumed 

1 1719 (947-2200) 3530(2192-5169) .000* 

2 2506 (1071-3749) 4144(2987-5889) .000* 

3 3230 (1626-5714) 3295 (2166-4632) .113 

4 4428 (2498-5958) 3870 (1569-4518) .879 

5 4862 (3043-6647) 3753 (1770-5472) .681 

Total protein (g) 

consumed 

1 3.3 (1.8-11.2) 30.3 (20-45) .000* 

2 10.8 (3.5-29.9) 39.6 (30.7-59.0) .000* 

3 24.1 (4.0-55.1) 27.7 (21.1-41.2) .190 

4 24.8 (7.4-56.9) 32.5 (12.8-45) .678 

5 43.6 (23.9-50.9) 38.3 (16.9-58.9) .953 

Energy consumed via 

ONSa 

1 - 2289 (1526-3052) - 

2 - 2689 (1007-3052) - 

3 - 1526 (0-2910) - 

4 - 1206 (191-2966) - 

5 - 763 (0-3052) - 

Protein consumed via 

ONSa 

1 - 22.2 (13.0-26.0) - 

2 - 26.0 (9.8-32.7) - 

3 - 17.1 (0-32.5) - 

4 - 16.3 (2.2-29.9) - 

5 - 10.7 (0-34.0) - 

EER, estimated energy requirements; EPR, estimated protein requirements; g, grams; kJ, kilojoules; ONS, 

oral nutrition supplement.  

Note: all data presented as median (interquartile range [IQR]). 

*Significantly different.
aLess than half the pre-intervention cohort were prescribed and consequently consumed ONS, thus, only data

for the post-intervention cohort is presented.
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9.6 Discussion 

Findings generated from this process and outcome evaluation provide important insights 

into the implementation of a multifaceted nutrition intervention into usual care. 

Recruitment of patients was broad providing a good representation of genders, ages and 

procedure types. Delivery of intervention components varied considerably among both 

patients (0-100%) and HCPs (0-84%). In general, patients responded well to the 

intervention, whereas HCPs’ awareness and acceptance of the intervention were mixed. 

Significant improvements were seen in times to first diet prescription, delivery, and 

patients’ energy and protein intakes for the first 2 days after surgery. However, times to 

first solid diet prescription, delivery and intake, and the overall proportion of patients who 

met their EER and EPR for at least 1 day while in hospital, did not significantly differ 

from pre- to post-intervention. 

Differences in HCPs’ awareness of the intervention seemed to influence how it was 

accepted and implemented in practice. EOF awareness and education sessions were 

delivered to the majority of nursing staff (84%), which appeared to directly increase their 

acceptability of and support for the intervention. This was demonstrated in nursing staffs’ 

responses, and in observational data where 78% of patients were delivered free fluids on 

POD0. Further, many nurses were present on the unit prior to implementation and some 

were involved in refining intervention components; factors known to enable the adoption 

of intervention strategies.119 Alternatively, all registrars, residents and interns were new 

to the unit and did not receive any EOF awareness and education sessions as planned. In 

part, this may explain the varied delivery of strategies delivered to patients seen in the 

current study. For example, no enrolled patients were prescribed a HEHP on POD1, as 

outlined in the EOF pathway. While this strategy may not be appropriate for all patients35, 

36, 40 or in line with their preferences,270 it was evident from HCPs’ responses and 

observational data that doctors’ views on when patients should be allowed solids after 

surgery differed greatly from what was outlined in pathway. While previous work has 

found educational efforts successful in facilitating change,294 it is unclear whether the 

awareness and education sessions, which were intended to address the pathway and 

evidence for EOF would have been enough to change this dogmatic viewpoint or if further 

efforts would have been required.  

The delivery of nutrition-related messages, prescription of ONS and use of free fluids as 

the first diet type were strategies delivered well to patients (79-100%). Further, the 
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prescription of free fluids (vs. clear fluids) as the first diet type significantly improved 

from pre- to post-intervention (13% vs. 79%). This component of the pathway was more 

widely adopted than the prescription of a HEHP diet POD1 (0%), which may be attributed 

to the consultants who were involved in designing the pathway being present in theatre 

where the first diet type was prescribed. (Note: diet decisions thereafter were determined 

by the fellow or registrar leading ward rounds). Further, it was evident from staffs’ 

responses and direct observation that interns, residents and registrars were modelling the 

behaviours and/or following the preferences of senior doctors on the ward. For example, 

a fellow, who was involved in designing the intervention was an advocate for the 

prescription of ONS and the delivery of nutrition-related messages; strategies which were 

delivered to ≥92% of patients. This is in line with previous work which has found staffs’ 

decision-making is directly and indirectly influenced by their seniors,270, 284 and may help 

explain why these intervention components were widely adopted despite more junior 

doctors not receiving any awareness and education sessions. These findings demonstrate 

the importance of buy-in and leadership from seniors to facilitate change and team 

cohesion,295 which was gained through involving them in the design of the intervention. 

However, as demonstrated above, support is required at all levels to facilitate widespread 

success and has important implications for when senior staff/facilitators leave the 

environment.295 

Among the post-intervention cohort, significant improvements were seen in times to first 

diet prescription and delivery, which contributed to earlier nutrition intakes. However, an 

unintended consequence of this earlier nutrition intake was a higher incidence of vomiting 

during the first 24 hours after surgery. Indeed, EOF has been associated with a higher 

incidence of vomiting,50 and considering this may negatively impact patients’ oral intakes 

and lead to food/drink aversions, efforts to reduce this incidence are required. This may 

involve reducing the volume (e.g. by prioritising nutritionally dense foods/fluids) and 

haste (e.g. by encouraging small mouthfuls) of ingestion of foods/fluids during the first 

24 hours after surgery, while ensuring timely administration of antiemetics and use of 

multimodal opioid-sparing analgesia. Further, greater use of soft diets and diet 

downgrades were seen in the post-intervention group, despite no differences in overall 

vomiting incidence or NGT insertion rates observed between cohorts. Doctors may have 

been using a soft diet as an additional step, as they were progressing diets faster than 

before and perhaps believed they needed a ‘testing’ phase. This mindset was 

demonstrated in doctors’ responses, where a registrar spoke of prescribing a soft diet to 
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‘test’ patients’ gut tolerance prior to the prescription of a full diet. This approach is not 

evidenced-based and restricts the type of foods patients can order from the hospital’s food 

service. The reasoning behind the higher proportion of diet downgrades seen is less clear 

but may relate to the higher incidence of vomiting seen during the first 24 hours after 

surgery. These findings reiterate the importance of educating all staff on the unit 

regarding practice changes and evidence-based care and emphasise the need for 

monitoring practice change in the early stages of implementation to troubleshoot 

problems and reassure staff.  

Patients in the post-intervention cohort met a higher proportion of their EER and EPR on 

study days one and two. However, no significant differences were observed between 

groups for the remaining study period (≥POD3). The initial increase in nutrition intake 

seen among the post-intervention cohort is primarily due to the contribution of ONS, 

where 64-74% of the total energy and protein consumed was derived from ONS. The 

intervention supported ONS consumption through two strategies: (i) doctors prescribing 

ONS TDS; and (ii) HCPs delivery nutrition-related messages, which often involved staff 

positively reinforcing ONS ingestion to patients during ward rounds and upon delivery. 

Previous studies have also found ONS effective in significantly increasing patients’ 

energy and protein intakes immediately after surgery (POD0-POD3).227 However, in the 

current study, flavour fatigue and the quantity of consumption prescribed became 

fundamental issues for many patients, which contributed to reduced intake of ONS on 

POD3 and thereafter, irrespective of whether patients enjoyed the taste of the drink and/or 

held positive views towards consumption, as demonstrated in patients’ responses. 

Further, ONS were not well accepted by all patients due to taste preferences or if they 

held past or current negative associations with ONS ingestion. Previous work has reported 

similar findings, with taste dislike and repeat exposure common barriers to ONS 

consumption.296 Therefore, while ONS may be an effective strategy for increasing 

nutrition intakes immediately after surgery for the majority of patients, other factors need 

to be considered for improving intakes for the duration of their stay and for patients who 

dislike the taste or hold aversions towards these drinks.   

Participants provided suggestions for improving intervention strategies to meet patients’ 

expectations, needs and preferences. For example, while patients appreciated receiving 

nutrition-related messages, many desired more specific, personalised feedback around 

eating and drinking after surgery; a finding congruent with a recent qualitative study 

conducted among patients who underwent colorectal surgery.297 Given the time 
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constraints of medical ward rounds, limited staff resources and the need to set 

postoperative expectations with patients, EBG recommend providing education to 

patients in the preoperative setting.36 However, as demonstrated in the current study and 

previous research,298 the provision of a succinct nutrition handout preoperatively received 

mixed responses, where many patients spoke of being preoccupied with processing other 

information. Therefore, we recommend briefly setting nutrition expectations with patients 

prior to surgery, in conjunction with providing a more specific resource, outlining foods 

to preference or avoid and diet types/foods available at the hospital, to patients after 

surgery. Further, greater efforts to support doctors’ knowledge and confidence in 

delivering nutrition advice are required, considering they do not feel equipped to deliver 

this information as demonstrated in HCPs’ responses, yet they are ideally placed (i.e. 

assess patients daily) to assist and reassure patients in making food-related choices. 

This study provides important insights into conducting a process evaluation for a complex 

nutrition intervention; however, it does have limitations. As a pilot study with a primary 

aim related to process evaluation, only a small sample size was recruited. Therefore, our 

study was not powered to robustly assess the intervention’s effectiveness or explore 

associations between intervention dose/delivery and clinical outcomes, such as time to 

first bowel sound/movement or LOS. Testing for such associations would need to be 

considered in the design of the main trial. Increasing the sample size for this type of 

analysis was not feasible for this study, due to the time and resources allocated to the 

project. The role of the evaluator is important to consider when considering/interpreting 

findings. In this study, the evaluator was initially involved in facilitating the design and 

implementation of intervention strategies, and therefore their presence on the ward may 

have impacted HCPs’ behaviours. Further, it was suggested in patient responses, that the 

evaluator may have positively influenced patients’ intakes, acting as a reminder for 

patients to eat and/or drink. While this was an unintended consequence of the study, 

which would be avoided in a main trail by employing separate research assistants for 

recruitment, intervention delivery and outcome assessment, this likely mirrors what 

would occur if nurses and doctors regularly asked/recorded what patients were 

eating/drinking in everyday practice. Lastly, while best practice guidelines were used to 

estimate energy and protein requirements, this involved using static equations which may 

have resulted in over or underestimation of some patients’ actual requirements. Further, 

accurately estimating observed food intake was dependent on foodservice staff serving 

correct serving sizes. Weighed food intakes are considered the most accurate method of 
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measuring intake, however, this was not feasible and visual observation has been shown 

to correlate well with weighed intakes.214 

9.7  Conclusion  

This study evaluated the processes underpinning implementation and the outcomes of a 

multifaceted intervention designed to improve nutrition practices and intakes among 

patients who undergo elective colorectal surgery. Process evaluation showed that certain 

intervention strategies were well adopted by HCPs while others were not, which appeared 

to largely depend on leadership and buy in from senior doctors. In general, patients 

responded well to the intervention, although many had recommendations for future 

improvements. Alternatively, staffs’ responses regarding their awareness and acceptance 

of the intervention varied greatly, which appeared to be associated with their awareness 

and involvement in designing the intervention. While this study was not powered for a 

robust evaluation of outcomes (being a pilot study), secondary outcomes indicated the 

intervention was effective in improving times to first diet prescription, delivery and 

intake, and patients’ nutrition intakes for the first 2 days after surgery. However, times to 

first solid diet prescription, delivery and intake, and the overall proportion of patients who 

met their nutrition requirements for at least 1 day while in hospital did not significantly 

differ from pre- to post-intervention. These findings provide useful insights for clinicians 

and/or researchers seeking to implement nutrition guidelines in their own setting.  
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Chapter 10  

Discussion and conclusion 

10.1 Preface 

10.2 Overview of findings 

10.3 Thesis discussion 

10.4 Recommendations for clinical practice 

10.5 Direction for future research 

10.6 Thesis conclusion 

10.1  Preface 

In this thesis, the Action Cycle of the KTA framework was used to guide the design of a 

four-phased, multimethod program of research, the aim of which was to improve feeding 

practices and nutrition intakes among a selected group of patients who had undergone 

surgery. Six studies were conducted across the four phases of research, addressing four 

overarching aims: 1) to describe current postoperative feeding practices and identify 

factors related to delayed or EOF (Phase 1: Studies 1-2); 2) to explore the attitudes, 

behaviours and perceived enablers/barriers of patients and hospital staff around 

postoperative feeding (Phase 2: Studies 3-5); 3) to co-develop a context-specific nutrition 

intervention through collaboration with key stakeholders (Phase 3); and 4) to implement 

and evaluate the intervention among a selected group of patients (Phase 4: Study 6). 

Chapters 4-9 described the findings of each study in detail; therefore, only a brief 

overview of these findings are included in this chapter. Rather, this chapter focuses on 

the research as a whole, and provides recommendations for clinical practice and direction 

for future research.     

10.2  Overview of findings 

Study 1, a systematic review including 29 studies, was conducted to identify and quantify 

the prevalence of delayed postoperative feeding across different healthcare settings and 

patient groups. Overall, feeding was commenced within 24 hours after surgery in 40% of 

included articles and of these, the majority reported liquids as first oral intake. Given 

liquids, especially clear fluids, are nutritionally inadequate, and the theoretical rationale 

for their use is not strong, prolonged prescription is not advised.98 The use of a solid diet 

within 24 hours after surgery is recommended to deliver adequate nutrition.205 Yet, only 

22% of included studies reported time to first solid feed in line with evidence-based 

recommendations, with over half reporting a median time of three or more days (up to 
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nine days) to commence solid feeding. Lastly, patients who underwent lower or upper GI 

surgeries appeared the most susceptible to delayed feeding practices, with only one 

investigation reporting liquid and/or solid feeding practices in line with evidence-based 

recommendations. These findings demonstrate limited translation of the evidence for 

early postoperative feeding into routine practice, and the need for interventions targeted 

at improving postoperative nutrition practices, particularly among patients who undergo 

GI surgery. 

Study 2, an observational investigation of 100 postsurgical patients, was conducted to 

precisely identify the prevalence of delayed and inadequate feeding among postoperative 

patients, the underlying factors contributing to this problem, and the patient group most 

likely to benefit from an intervention. This was done in the study setting where the 

intervention was to be implemented. Overall, 89% of patients commenced any feeding 

within 24 hours following surgery, which was considerably better than that reported in 

the systematic review, potentially suggesting a transition towards improved guideline 

adherence. However, only half the cohort commenced solids within timeframes specified 

by EBG.32, 35, 36, 39 Further, lower GI patients experienced the greatest delays in time to 

first dietary intake (14 hours after surgery) and first solid diet intake (78 hours after 

surgery); congruent with findings reported in the systematic review. Delayed diet delivery 

(an organisational-related factor) primarily contributed to delays in time to first intake, 

while delayed diet prescription (a professional-related factor) was the main reason for 

delays observed in time to first solid diet intake. Lastly, almost three-quarters of patients 

failed to meet their nutritional requirements while in hospital, and the longer patients 

stayed in hospital, the larger energy and protein deficits they acquired. Given poor oral 

intakes alone are associated with an increased risk of complications and longer lengths of 

stay, this is concerning.159, 226 Therefore, multifaceted interventions were required to 

improve feeding practices and intakes among patients who had undergone lower GI 

surgery (specifically, colorectal surgery) where; the evidence for EOF is strong;32, 35, 36, 39 

PEM rates are high;23, 159 and the greatest disparity between recommendations and current 

practice exist (as identified in Studies 1 and 2).   

Study 3, a qualitative study including 16 patients who underwent colorectal surgery, was 

conducted to provide an in-depth understanding of the issue’s patients face at this critical 

period in their recovery. Overall, many patients were ready for liquids at the time they 

were prescribed by their treating team, which was within 24 hours after surgery for most 

patients. However, there were mixed responses around when patients were ready to 
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commence solids (range: POD1-POD5). Several patients indicated they were willing to 

try solids earlier than they were prescribed, while others stated they could have remained 

exclusively on liquids for a longer duration after surgery. Further, the reasoning behind 

why patients enjoyed, avoided or preferred certain foods varied from patient-to-patient 

and were influenced by several factors, including: usual food habits; nutrition impacting 

symptoms; ideologies around appropriate nutrition; and positive and negative food 

associations. These findings indicated that patients: 1) were likely ready for solids at 

different points in their recovery; a result congruent with previous reports;238 and 2) were 

particular about what they ate, indicating the importance of patients being aware of their 

dietary options and informed on the process of how to order meals. Lastly, how dietary 

information was communicated by doctors appeared important in shaping food-related 

behaviours after surgery, where some patients suggested they ate more than they 

otherwise would have because their doctors delivered clear, simple and encouraging 

dietary-related messages. Collectively, these findings suggest that engaging patients in 

treatment decision-making, ensuring they are aware of their meal options, and providing 

simple, clear and encouraging dietary-related information may enhance nutrition intakes 

and effectively engage patients in their nutrition care. 

Study 4, a qualitative investigation involving 18 hospital staff, was conducted to identify 

factors staff perceived to influence timely and adequate feeding after colorectal surgery. 

Overall, most staff expressed positive attitudes towards the role of nutrition in healing 

and recovery after surgery; however, many participants recognised that patients were 

often commenced on solids several days after surgery and ate poorly whilst in hospital. 

Some staff broached the idea of introducing a protocol to facilitate an evidence-based, 

team approach towards postoperative feeding, given the variability in current practice and 

surgeons’ prescription preferences. Indeed, previous work has found an environment that 

includes policies and encourages a social or cultural approach towards behaviour change 

has the potential to facilitate desired change.151, 299 Further, the accuracy and 

comprehensiveness of dietary documentation were concerns raised by nurses and 

dietitians, who were heavily reliant on this information to undertake their roles in the 

delivery of nutrition care. These issues were attributed to unfamiliarity with general 

nutrition among junior doctors, whose role was to document the treating team’s plan. This 

was confirmed by an intern and is consistent with previous work describing the need to 

advance nutrition education among doctors.260, 261 These findings suggest that introducing 

a feeding protocol and supporting junior medical staff in developing knowledge and skills 
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in nutrition may help to improve nutrition practices and dietary intakes among patients 

who undergo colorectal surgery.   

Study 5, a qualitative study involving medical staff (n = 21), was undertaken to explore 

the factors influencing surgeons’ decision-making around postoperative nutrition 

prescription among patients who had undergone colorectal surgery. Overall, most 

surgeons said they prescribed fluids early in the postoperative period; however, only half 

indicated they would usually or ideally prescribe solids in line with evidence-based 

recommendations (i.e. within 24 hours after surgery). Medical staffs’ perceptions of the 

risk-benefit ratio appeared to be a preeminent factor influencing their beliefs, and hence 

their behaviour. For example, surgeons who preferred EOF, that is prescribing solids and 

fluids within 24 hours after surgery, generally believed this practice was safe and the 

benefits outweighed any potential risks. Conversely, surgeons who prescribed solids 

within 48-72 hours after surgery were more hesitant, consistently reiterated the risks 

associated with EOF and did not view the practice as particularly advantageous. Further, 

individuals’ decision-making was directly influenced by senior medical staff; a finding 

consistent with previous work.263, 284 The intra-professional influence of the attending 

consultant was evident, where fellows and surgical trainees stated how they prescribe 

nutrition in line with their consultant’s preferences, despite potentially holding alternative 

views. Lastly, many staff spoke about making nutrition care decisions in the patient’s best 

interest, which involved adapting their usual feeding practices to align with patient-

related factors (e.g. procedure type, demographics and clinical status). In summary, these 

findings indicate that for surgeons to prescribe both early liquids and solids, they need to 

believe the benefits outweigh any potential risks, buy-in needs to be sought from senior 

medical staff, and practice needs to remain somewhat flexible to cater for patient-related 

factors.  

Study 6 assessed the processes underpinning implementation and outcomes of a 

multifaceted nutrition intervention designed to improve feeding practices and intakes 

among patients who had undergone elective colorectal surgery. The study used a mixed 

methods approach and both patients (n = 30 pre-intervention, n = 34 post-intervention) 

and hospital staff (n = 9) were recruited. The intervention incorporated 10 strategies 

delivered to patients or staff and were targeted at a professional, organisational or patient 

level. These strategies were informed by EBG,32, 35, 36 expert opinion and findings 

generated from studies 1-5. Significant improvements were seen in times to first diet 

prescription, delivery and intake; and patients’ energy and protein intakes for the first 2 
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days after surgery. However, times to first solid diet prescription, delivery and intake, and 

the overall proportion of patients who met their EER and EPR for at least 1 day while in 

hospital, did not significantly differ from pre- to post-intervention. These findings are 

likely explained by the mixed uptake of intervention strategies (0-100%). For example, 

no interns, residents or registrars received any education/awareness or orientation 

sessions which likely explains why no patients were prescribed a HEHP diet on POD1. 

Further, staffs’ awareness and acceptance of the intervention were mixed. It appeared the 

intervention was more widely accepted among nursing staff who received awareness and 

education sessions and were present on the study ward prior to implementation. 

Alternatively, patients, in general responded well to the intervention, although many had 

recommendations for future improvements including the delivery of more specific, 

personalised advice around eating and drinking after surgery. These findings provide 

useful insights for clinicians or researchers seeking to implement nutrition guidelines in 

their own settings, and information required to improve future efforts.  

10.3  Thesis discussion 

Given a discussion of the findings generated from each study are described in-depth 

within their respective chapters (and briefly summarised above) and common themes 

across studies are summarised in ‘Recommendations for clinical practice’ below, this 

section will discuss how the framework and approach selected influenced the design and 

outcomes of this doctorate.  

10.3.1  Using the KTA framework 

The Action Cycle of the KTA framework provided an effective conceptual, stepwise 

guide to gather important information and use this in the planning, implementation and 

evaluation of a multifaceted nutrition intervention in the clinical setting. This ensured the 

intervention targeted the problem and its determents, met the needs of the target group 

and involved appropriate stakeholders. While this framework has strong advantages such 

as offering a bi-directional and dynamic approach to the problem, it has limitations. These 

limitations were offset by using additional models/frameworks and an iKT approach as 

discussed below.   

Effective KT requires an in-depth understanding of individual users’ perspectives and 

contextual factors influencing knowledge use.151 While the Action Cycle of the KTA 

framework acknowledges this, scant detail is provided. Therefore, to address this 

limitation, the TDF255 was employed in Phase 2: ‘Adapt knowledge to the local context 
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and assess barriers to new knowledge use’ to comprehensively understand stakeholders’ 

perceptions and the contextual factors contributing to delayed oral feeding. Further, 

Moore’s process evaluation framework291 was utilised in Phases 3-4 to guide the design 

and evaluation of the multifaceted nutrition intervention. Previous work which has 

successfully improved nutritional intakes and practices in the clinical setting has 

employed a similar approach, using a KT framework/model as an overall guide, then 

using other frameworks/models, where indicated, to provide a more robust and 

comprehensive approach to research.143, 299, 300  

Facilitation has been described as a key component of translating research into practice, 

and as such, is recognised as a vital component in some KT models (e.g. the PARiHS 

framework).301-303 It is a technique where an individual makes things easier for others by 

providing support to help people change their attitudes, habits, skills and ways of thinking 

and practising.123 The KTA framework does not acknowledge this as a vital component 

for implementation, which can be considered a limitation of this framework. However, 

given an iKT approach was selected for this program of research, whereby the PhD 

Candidate and knowledge users synergistically worked together in designing an 

intervention to improve feeding practices and nutrition intakes, this factor was addressed, 

and may help explain findings generated from this program of research.  

10.3.2  Using an iKT approach 

The goal of iKT is to engage knowledge users in the research process.119 However, there 

is limited evidence about how researchers and knowledge users should go about 

collaborating.127 Common processes undertaken to initiate iKT partnerships are 

identifying stakeholders that should be involved in the partnership and clarifying roles, 

responsibilities, and scope of project.304 As such, the first step taken to initiate a 

collaborative research program was establishing an interdisciplinary Nutrition Reference 

Committee prior to Phase 1: Study 2. This was an effective strategy to engage key 

stakeholders early on, refine research methods and design practical and effective 

intervention strategies. However, this group mainly consisted of representatives from 

dietetics, nursing and food service (Appendix 1). Given doctors are responsible for 

prescribing patients’ diets after surgery, gaining buy-in from medical staff was 

fundamental to form functional partnerships, which has been reported as a way to enhance 

iKT.304 Interviewing consultants and fellows in Phase 2 was an effective method to start 

developing functional partnerships, as it allowed the PhD Candidate to approach these 
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key stakeholders in a benignant manner and listen to their perspectives about the problem. 

Indeed, a review of 34 studies covering 252 iKT-like partnerships in the public health 

literature, found that listening and leadership in facilitating were crucial at the initiation 

stage of developing effective and functional iKT partnerships.305 Several months 

following the interviews (Phase 2), when the data were analysed, the PhD Candidate then 

shared these findings and results from previous phases with the senior colorectal team 

(and the Nutrition Reference Committee), which formally initiated a collaborative 

partnership. The collaboration infrastructure is an important component of knowledge 

uptake.306 As such, in Phase 3, the PhD Candidate ensured messages were tailored to the 

specific audience (e.g. directors generally wanted the “take-home messages” while 

clinicians sought greater depth), developed clear and concise tools to enable practitioners 

to easily interpret findings (e.g. one-page handouts summarising key findings) and made 

regular in-person contact with knowledge users; factors which have been identified as 

enablers of iKT.306 In fact, in-person contact with researchers has been repeatedly cited 

by knowledge users as the most influential factor determining their use of research 

evidence.135  

The amalgamation of establishing an interdisciplinary Nutrition Reference Committee, 

approaching and interviewing consultants and fellows during Phase 2 and engaging in 

regular group and one-on-one discussions with staff on the study ward in Phase 3, likely 

explain why certain intervention strategies were well adopted in Study 6 (e.g. prescription 

of free fluids and ONS TDS and delivery of verbal nutrition-related messages were 

delivered to 79-100% of patients). This is in line with previous work reporting that when 

knowledge users co-create innovations they are more likely to take ownership and 

implement the end-product in practice.119 This is likely attributed to knowledge users 

feeling part of the process and that gaining their input resulted in the development of 

strategies they perceived to be most effective and acceptable.119 Similarly, other studies 

have found that engaging senior clinical staff in intervention design contributed to high 

dose delivery.143, 299  

However, buy-in from all hospital staff involved in prescribing and delivering nutrition 

care is required for widespread adoption. For example, in Study 6, the ward dietitian and 

all registrars, residents and interns were new to the unit where the intervention was 

implemented, and thus were not involved in intervention design. In part, this may explain 

the poor delivery (0%) of some intervention components seen in Study 6, considering 

these staff were primarily responsible for either determining diet upgrades/downgrades 
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on the ward or delivering the ward orientation session to junior doctors. Indeed, previous 

work has found that misaligned goals, roles and responsibilities are barriers to iKT.127 

This was revealed in Study 6, in which, the registrars’ perspectives on when patients 

should be allowed solids differed from what was outlined in the pathway. Therefore, 

while it is important to gain buy-in from influential leaders/seniors early in the planning 

process to help facilitate change, involving all staff who are involved in prescribing and 

delivering nutrition care is recommended for effective and widespread adoption. Further, 

this also has important implications for when/if senior staff or facilitators leave the 

environment.295 This limitation was difficult to avoid in the current program of research 

due to the strict timeline for completion and the unfortunate fact that these staff rotated 

to the ward at the beginning of implementation.  

In summary, the use of a KT framework and an iKT approach are integral to effective 

implementation of interventions intending to improve nutritional practices and/or intakes 

in the clinical setting. Future work should consider using the KTA framework to plan a 

global approach to translate knowledge into practice and employ other frameworks and/or 

models where required, to augment understanding of barriers/enablers to facilitate 

successful change and robustly evaluate intervention implementation. Further, 

collaborating with all key stakeholders who are involved in the identified problem, early 

in the research process, is recommended for effective and widespread adoption.  

10.4  Recommendations for clinical practice 

This program of research has highlighted important strategies to improve nutrition 

practices and intakes among patients who have undergone surgery. The following five 

recommendations have been developed based on the overall findings:  

Recommendation 1: Adopt an interdisciplinary approach toward nutrition care 

whereby responsibility is shared among clinicians. An interdisciplinary approach 

involves team members from different disciplines working collaboratively to set goals 

and make decisions.307 This approach is preferred as it can reduce LOS, improve patient 

satisfaction and enhance healthcare processes such as avoiding duplication of assessment 

and development of more comprehensive and holistic records of care.308-311 Further, 

teamwork has been shown to increase job satisfaction and augment organisational and 

employee performance.308 While engagement with the Nutrition Reference Committee, 

which predominately consisted of dietitians, helped to ensure intervention strategies 

designed were relevant and practical to improve nutrition practices and intakes, the 
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dietitian’s role in intervention delivery was relatively silent as demonstrated by the small 

proportion of patients seen by dietetics (<10%) and the fact no doctor received a nutrition 

and diet orientation session in Study 6. Several factors may have contributed to this, 

including the improved responsibility for nutrition among doctors and nursing staff as 

demonstrated in Study 6. However, for a postoperative nutrition intervention to be 

effective, all disciplines including medicine, nursing and dietetics need to provide a role 

in care delivery. Indeed, the importance of the dietitian’s role in providing specific dietary 

guidance to patients who have undergone colorectal surgery was also acknowledged by 

both staff and patients in Study 6. Considering effective teamwork predominantly resides 

in communication,312-314 which may be facilitated by regular team meetings, a strategy to 

facilitate an interdisciplinary approach toward nutrition care may involve the dietitian(s) 

attending daily ward rounds with doctors and nurses.  

Recommendation 2: Develop and introduce a flexible feeding protocol to facilitate an 

evidence-based, patient-centred approach towards nutrition prescription. An important 

idea that emerged from Studies 3, 4 and 5 was the need for flexibility within a 

postoperative feeding protocol to facilitate patient-centred decisions regarding 

postoperative nutrition prescription. For example, Study 3 found patients are ready to 

commence solids at different points during their recovery (POD1-POD5); a decision 

influenced by an interplay of factors including: trust placed in treating team and 

organisation, perceptions of nutrition, usual food habits, nutrition impacting symptoms 

and positive and negative food associations. This demonstrates that prescription practices 

may need to be adjusted based on patients’ needs and expectations; a finding in line with 

previous work which has found patients’ perceive that ERAS protocols are inflexible and 

would prefer less rigid guidelines.233, 259 Further, staff who participated in Studies 4 and 

5 illuminated how introducing a protocol could improve practice, however, many 

expressed the importance of ensuring flexibility, expressing that when protocols are 

introduced often clinical decision-making is reduced which may lead to comprised patient 

safety. Indeed, previous work on the introduction of evidence-based treatments has 

reported clinicians’ concerns regarding reduced opportunities to exercise clinical 

judgment and protocols not being flexible enough for complex cases, rather than having 

negative attitudes toward the innovation itself.256-258 Therefore, introducing a feeding 

protocol that allows flexibility for clinicians to exercise their clinical judgement, and 

factor in patients’ preferences and needs is recommended to improve patient satisfaction 

and nutrition practices and intakes.  
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Recommendation 3: Prescribe and encourage ONS consumption in the immediate 

postoperative period to assist with adequate feeding. Significantly higher energy and 

protein intakes were observed for the first two days after surgery in the post-intervention 

cohort compared with the pre-intervention cohort (Study 6). This finding was primarily 

due to the contribution of ONS. The consumption of ONS was supported through medical 

staff prescribing them three times a day to each patient and then staff positively 

reinforcing their ingestion during daily ward rounds (by doctors) and upon delivery (by 

nurses). However, as indicated in Study 6, flavour fatigue and the quantity of 

consumption prescribed, became fundamental issues for many patients which contributed 

to reduced intake of ONS on POD3 and thereafter, irrespective of whether patients 

enjoyed the taste of the drink and/or held positive views towards consumption; factors 

identified to positively influence ingestion. Further, ONS were not well accepted by all 

patients due to taste preferences or if they held past or current negative associations with 

ingestion; findings in line with previous work.296 Therefore, the prescription and 

encouragement of ONS for the first 2-3 days after surgery is recommended to increase 

nutrition intakes. Thereafter, strategies designed to improve intakes for the remainder of 

patients’ stay (e.g. educating patients on HEHP options and/or ensuring they are aware of 

their meal options) are important. In addition, offering alternative ONS types or flavoured 

milk options may offer solutions for patients who dislike the taste of these products or 

hold aversions towards their ingestion.  

Recommendation 4: Provide specific and personalised advice around eating and 

drinking to patients in the postoperative period. Study 3 highlighted how staff can 

influence patients’ behaviours and attitudes towards nutrition through how they 

communicate information. For example, some patients suggested they ate more than they 

otherwise would have because their doctors delivered clear and simple dietary-related 

messages and provided verbal encouragement to eat more during daily ward rounds. 

Therefore, two strategies targeted at delivering nutrition-related advice to patients were 

designed, implemented and assessed in Study 6: (i) verbal delivery of nutrition-related 

messages by medical staff during daily ward rounds; and (ii) provision of a one-page 

written handout to patients preoperatively. While these were delivered to most patients 

(92% and 74%, respectively), suggestions were raised by both patients and staff around 

improving these strategies to meet patients’ expectations, needs and preferences. For 

example, the provision of the written handout preoperatively received mixed responses 

among patients, where many spoke of being preoccupied with processing information 
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about their anaesthesia and surgical procedure, suggesting that receiving this information 

after surgery may be more beneficial. Further, while patients appreciated receiving verbal 

nutrition-related messages from doctors, many desired more specific, personalised 

feedback around eating and drinking after surgery; a finding echoed by medical staff who 

did not feel equipped to deliver specific nutrition advice and reported by a recent 

qualitative study conducted among patients who underwent colorectal surgery.297 

Therefore, briefly setting nutrition expectations with patients prior to surgery, in 

conjunction with providing a more specific resource, outlining foods to preference or 

avoid and diet types/foods available at the hospital to patients after surgery is 

recommended. Further, considering doctors are ideally placed (i.e. assess patients daily), 

greater efforts to support their knowledge and confidence in delivering nutrition advice 

are required (discussed below), so they can assist and reassure patients in making food-

related choices and know when to refer to a dietitian are required.  

Recommendation 5: Increase doctors’ awareness of evidence-based nutrition care and 

confidence in providing dietary advice to patients. Doctors play integral roles in 

prescribing and coordinating nutrition care among postoperative patients. However, as 

identified by staffs’ responses in Study 4 junior doctors are unfamiliar with general 

nutrition which makes accurate and comprehensive dietary documentation difficult, and 

Study 6 revealed many doctors do not feel equipped to deliver specific, personalised 

nutrition advice to patients. Further, findings generated from Studies 5 and 6 

demonstrated that doctors, including consultants, still hold outdated views on nutrition 

prescription. For example, some surgeons spoke of using clear fluids over free fluids, 

prescribing a soft or low fibre diet prior to a full diet, and/or progressing diet types based 

on bowel function; practices that are scientifically unfounded. Indeed, previous work has 

described the need to advance nutrition education among doctors,260, 261 yet the 

importance of including nutrition in the training of medical students, as well as in the 

continuing education of practicing clinicians, remains a low priority.262 These findings 

support the need for further integration of nutrition into education and training programs 

for doctors to improve the delivery of postoperative nutrition care. 

10.5  Direction for future research  

This program of research, underpinned by the Action Cycle of the KTA framework, has 

provided a strong foundation for the development of an intervention designed to improve 

nutrition practices and intakes among postoperative colorectal patients. However, further 

testing is required to determine whether the intervention is clinically and cost effective 
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before widespread implementation. Additionally, refinements are required to improve the 

likelihood of the intervention being effective and an assessment of sustainability needs to 

be considered.     

Information generated from Study 6 can be used to further develop and refine the 

intervention for a larger trial. For example, alternative strategies could be used for patients 

who dislike milk-based ONS such as flavoured milk or cordial based ONS and medical 

staff could receive training around evidence-based nutrition care to deliver more specific, 

personalised dietary advice to patients. Further, the importance of shared decision-making 

was identified in Studies 3 and 6, and outlined as a recommendation above, however, the 

intervention assessed in Study 6 did not incorporate strategies to assist clinicians in 

sharing power and allowing patients greater autonomy over their nutrition care decisions. 

In the context of postoperative nutrition care, sharing power could be achieved through 

surgeons prescribing an unrestricted diet from POD1 and guiding patients to the best 

option given their needs. In fact, enabling patients to self-select liquids or solid foods has 

been shown to lead to the return to a normal diet within two days after surgery, which is 

associated with a range of potential benefits,101, 102 and is likely to enhance patient-

participation in care. As such, strategies to support clinicians in enacting a more person-

centred approach to postoperative nutrition care should be considered in future work. 

Such changes may improve the clinical effectiveness of an intervention intended to 

improve nutrition practices and intakes among patients who have undergone colorectal 

surgery, in addition to improving patient satisfaction.    

Findings generated from this program of research align with other studies demonstrating 

success in the early stages of intervention implementation.143, 299 However, the 

sustainability of these changes need to be considered (as outlined in the Action Cycle of 

the KTA framework) given barriers and enablers to sustainability may differ to those for 

initial implementation.315 While some intervention strategies were implemented with 

sustainability in mind (e.g. free fluids prescribed in theatre where consultants are present), 

sustainability could not be assessed due to the time restraints and limited resources to 

complete this candidature. Given the KTA framework outlines this as a necessary step to 

consider yet provides limited theoretical understanding on, other theories need to be used 

to inform further efforts to embed practice change. For example, the Normalisation 

Process Theory316 may provide an appropriate adjunct framework for understanding the 

social processes by which new ways of thinking, working and organizing become 

routinely incorporated in routine practice. Further, a review (n = 34 studies) summarising 
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252 IKT-like partnerships in the public health literature, found that as time progresses, 

the excitement around iKT initiatives and outcomes diminishes.305 As such, project 

managers of future work need to foster excitement, which could be achieved by making 

outcomes matter (e.g. documenting relevant indicators of success and by providing 

regular reports to key stakeholders).305 

To assess the clinical and cost effectiveness of any future interventions several factors 

need to be considered. Firstly, reach and recruitment data can be used to estimate the 

period required to recruit participants and to determine appropriate sample size 

calculations for conducting a larger trial. Secondly, several research assistants (who were 

not involved in designing or implementing the intervention) would be required to collect 

data and minimise bias. Thirdly, engaging with a health economist to undertake a high-

quality cost-effectiveness sub-study would be necessary to provide valuable information 

to healthcare planners. Lastly, future work could consider (i) extending follow-up times 

to allow for assessment of longer-term outcomes such as complications and whether 

nutrition intakes are sustained post-discharge and (ii) conducting the trial over multiple 

sites to facilitate timely data collection and generalisability of findings.   

10.6  Thesis conclusion 

The Action Cycle of the KTA framework and an iKT approach were used to guide the 

design a four-phased, multimethod program of research, aiming to improve postoperative 

feeding practices and intakes among a selected group of patients. Six studies were 

generated from this body of work. Collectively, Studies 1-5 (generated from Phases 1-2) 

highlighted that patients who undergo colorectal surgery are in the greatest need of a 

nutrition intervention, and numerous organisational, professional and patient-related 

factors need to be considered when attempting to improve feeding practices and intakes 

among this group. Solutions to address these factors included introducing a flexible 

feeding protocol, upskilling doctors’ knowledge around evidence-based postoperative 

nutrition care and delivering simple and encouraging dietary-related messages to patients. 

As such, a multifaceted intervention for patients who undergo colorectal surgery, 

incorporating these strategies was developed, implemented and evaluated in Study 6 

(generated from Phases 3-4). Process evaluation findings from Study 6 showed that 

certain intervention strategies were well adopted while other were not, which appeared to 

largely depend on leadership and buy in from senior doctors. In general, patients 

responded well to the intervention, although many had recommendations for future 

improvements. Alternatively, staffs’ responses regarding their awareness and acceptance 
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of the intervention varied greatly. Secondary outcomes indicated the intervention was 

effective in improving time to first diet prescription, delivery and intake, and patients’ 

nutrition intakes for the first 2 days after surgery. However, time to first solid diet 

prescription, delivery and intake, and the overall proportion of patients who met their 

nutrition requirements for at least 1 day while in hospital did not significantly differ from 

pre- to post-intervention. The lessons learned from this program of research may inform 

the design of future interventions and influence how other clinical problems are addressed 

in the future. It is recommended that future work uses the KTA framework and an iKT 

approach, in conjunction with using other models/frameworks where necessary, to 

improve nutritional practice and intakes among hospitalised patients.  



167 

References 

1. Rose J, Weiser T, Hider P, et al. Estimated need for surgery worldwide based on prevalence of

diseases: a modelling strategy for the WHO Global Health Estimate. Lancet Glob Health. 2015;3(2):S13-

S20.

2. Meara JG, Leather AJM, Hagander L, et al. Global Surgery 2030: evidence and solutions for

achieving health, welfare, and economic development. Lancet. 2015;386(9993):569-624.

3. Meara JG, Hagander L, Leather AJM, et al. Surgery and global health: a Lancet Commission.

Lancet. 2014;383(9911):12-13.

4. Bickler SW, Spiegel DA. Global surgery—defining a research agenda. Lancet.

2008;372(9633):90-92.

5. Kehlet H, Wilmore DW. Multimodal strategies to improve surgical outcome. Am J Surg.

2002;183(6):630-641.

6. Australian Institute of Health and Welfare. Surgery in Australia's hospitals. Available at:

https://www.aihw.gov.au/reports/hospitals/australias-hospitals-2014-15-at-a-glance/contents/surgery.

Accessed May 5, 2019.

7. Australian Institute of Health and Welfare. Time spent in hospitals and emergency departments:

Length of stay for selected surgical procedures. Available at:

https://www.myhospitals.gov.au/hospital/1157L2160/orange-health-service/length-of-stay-selected-

surgical-procedures. Accessed December 16, 2018.

8. Adamina M, Kehlet H, Tomlinson GA, et al. Enhanced recovery pathways optimize health

outcomes and resource utilization: a meta-analysis of randomized controlled trials in colorectal surgery.

Surgery. 2011;149(6):830-840.

9. Victorian Auditor-General's Office (VAGO). Hospital Performance: Length of Stay. Victoria:

VAGO 2016.

10. Australian Institute of Health and Welfare (AIHW). Admitted patient care 2014–15: Australian

hospital statistics. AIHW, Australian Government 2016.

11. DeBarros M, Steele S. Perioperative Protocols in Colorectal Surgery. Clin Colon Rectal Surg.

2013;26(3):139-145.

12. Weiss AJ, Elixhauser A, Andrews R. Characteristics of Operating Room Procedures in U.S.

Hospitals, 2011: Statistical Brief #170. Available at: https://www.ncbi.nlm.nih.gov/books/NBK195245/.

Accessed Decemeber 13, 2018.

13. Fearon KCH, Ljungqvist O, Von Meyenfeldt M, et al. Enhanced recovery after surgery: A

consensus review of clinical care for patients undergoing colonic resection. Clin Nutr. 2005;24(3):466-477.

14. Bisgaard T, Kehlet H. Early oral feeding after elective abdominal surgery--what are the issues?

Nutrition. 2002;18(11-12):944-948.

15. Lambert E, Carey S. Practice Guideline Recommendations on Perioperative Fasting: A Systematic

Review. JPEN. 2015;40(8):1158-1165.

16. Todd A. A practical handbook of Surgical After-Treatment. London: Edward Arnold 1915.

17. Bufo AJ, Feldman S, Daniels GA, et al. Early postoperative feeding. Dis Colon Rectum.

1994;37(12):1260-1265.

18. Osland E, Yunus R, Khan S, et al. Early Versus Traditional Postoperative Feeding in Patients

Undergoing Resectional Gastrointestinal Surgery: A Meta-Analysis. JPEN. 2011;35(4):473-487.

19. Nelson R, Tse B, Edwards S. Systematic review of prophylactic nasogastric decompression after

abdominal operations. Br J Surg. 2005;92(6):673-680.

20. Fanning J, Hojat R. Safety and efficacy of immediate postoperative feeding and bowel stimulation

to prevent ileus after major gynecologic surgical procedures. J Am Osteopath Assoc. 2011;111(8):469-472.

21. Chambers D, Paton F, Wilson P, et al. An overview and methodological assessment of systematic

reviews and meta-analyses of enhanced recovery programmes in colorectal surgery. BMJ. 2014;4(5):94-

97.

22. McWhirter JP, Pennington CR. Incidence And Recognition Of Malnutrition In Hospital. BMJ.

1994;308(6934):945-948.

23. Almeida AI, Correia M, Camilo M, et al. Nutritional risk screening in surgery: Valid, feasible,

easy! Clin Nutr. 2012;31(2):206-211.

24. Bruun LI, Bosaeus I, Bergstad L, et al. Prevalence of malnutrition in surgical patients: evaluation

of nutritional support and documentation. Clin Nutr. 1999;18(3):141-147.

25. Visvanathan R, Penhall R, Chapman I. Nutritional screening of older people in a sub-acute care

facility in Australia and its relation to discharge outcomes. Age Ageing. 2004;33(3):260-265.

26. Agarwal E, Ferguson M, Banks M, et al. Malnutrition and poor food intake are associated with

prolonged hospital stay, frequent readmissions, and greater in-hospital mortality: Results from the Nutrition

Care Day Survey 2010. Clin Nutr. 2013;32(5):737-745.

https://www.aihw.gov.au/reports/hospitals/australias-hospitals-2014-15-at-a-glance/contents/surgery
https://www.myhospitals.gov.au/hospital/1157L2160/orange-health-service/length-of-stay-selected-surgical-procedures
https://www.myhospitals.gov.au/hospital/1157L2160/orange-health-service/length-of-stay-selected-surgical-procedures
https://www.ncbi.nlm.nih.gov/books/NBK195245/


168 

27. Schiesser M, Müller S, Kirchhoff P, et al. Assessment of a novel screening score for nutritional

risk in predicting complications in gastro-intestinal surgery. Clin Nutr. 2008;27(4):565-570.

28. Lim S, Ong K, Chan Y, et al. Malnutrition and its impact on cost of hospitalization, length of stay,

readmission and 3-year mortality. Clin Nutr. 2012;31(3):345-350.

29. Banks M, Bauer J, Graves N, et al. Malnutrition and pressure ulcer risk in adults in Australian

health care facilities. Nutrition. 2010;26(9):896-901.

30. Isabel C, Waitzberg D. The impact of malnutrition on morbidity, mortality, length of hospital stay

and costs evaluated through a multivariate model analysis. Clini Nutr. 2003;22(3):235-239.

31. Schindler K, Themessl-Huber M, Hiesmayr M, et al. To eat or not to eat? Indicators for reduced

food intake in 91,245 patients hospitalized on nutritionDays 2006–2014 in 56 countries worldwide: a

descriptive analysis. Am J Clin Nutr. 2016;104(5):1393-1402.

32. Weimann A, Braga M, Harsanyi L, et al. ESPEN Guidelines on Enteral Nutrition: Surgery

including Organ Transplantation. Clin Nutr. 2006;25(2):224-244.

33. Weimann A, Braga M, Carli F, et al. ESPEN guideline: Clinical nutrition in surgery. Clin Nutr.

2017;36(3):623-650.

34. Plauth M, Cabré E, Riggio O, et al. ESPEN Guidelines on Enteral Nutrition: Liver disease. Clin

Nutr. 2006;25(2):285-294.

35. Nygren J, Thacker J, Carli F, et al. Guidelines for Perioperative Care in Elective Rectal/Pelvic

Surgery: Enhanced Recovery After Surgery (ERAS®) Society Recommendations. World J Surg.

2013;37(2):285-305.

36. Gustafsson UO, Scott MJ, Schwenk W, et al. Guidelines for Perioperative Care in Elective Colonic

Surgery: Enhanced Recovery After Surgery (ERAS®) Society Recommendations. World J Surg.

2013;37(2):259-284.

37. Lassen K, Coolsen MME, Slim K, et al. Guidelines for Perioperative Care for

Pancreaticoduodenectomy: Enhanced Recovery After Surgery (ERAS®) Society Recommendations.

World J Surg. 2013;37(2):240-258.

38. Mortensen K, Nilsson M, Slim K, et al. Consensus guidelines for enhanced recovery after

gastrectomy. Br J Surg. 2014;101(10):1209-1229.

39. Nelson G, Altman AD, Nick A, et al. Guidelines for postoperative care in gynecologic/oncology

surgery: Enhanced Recovery After Surgery (ERAS®) Society recommendations — Part II. Gynecol Oncol.

2016;140(2):323-332.

40. Wischmeyer PE, Carli F, Evans DC, et al. American Society for Enhanced Recovery and

Perioperative Quality Initiative Joint Consensus Statement on Nutrition Screening and Therapy Within a

Surgical Enhanced Recovery Pathway. Anesth Analg. 2018;126(6):1883-1895.

41. Willcutts K, Chung M, Erenberg C, et al. Early Oral Feeding as Compared With Traditional

Timing of Oral Feeding After Upper Gastrointestinal Surgery: A Systematic Review and Meta-analysis.

Ann Surg. 2016;264(1):54-63.

42. Guo J, Long S, Li H, et al. Early versus delayed oral feeding for patients after cesarean. Int J

Gynecol Obstet. 2015;128(2):100-105.

43. Charoenkwan K, Matovinovic E. Early versus delayed oral fluids and food for reducing

complications after major abdominal gynaecologic surgery. Cochrane Database of Syst Rev. 2014;12(12).

44. Liu XP, Wang D, Zheng LS, et al. Is Early Oral Feeding after Gastric Cancer Surgery Feasible?

A Systematic Review and Meta-Analysis of Randomized Controlled Trials. PLoS One.

2014;9(11):e112062.

45. Zhuang C, Ye X, Zhang C, et al. Early versus traditional postoperative oral feeding in patients

undergoing elective colorectal surgery: a meta-analysis of randomized clinical trials. Dig Surg.

2013;30(3):225-232.

46. Hsu Y, Hung H, Chang S, et al. Early oral intake and gastrointestinal function after cesarean

delivery: A Systematic Review and Meta-Analysis. Obstet Gynecol. 2013;121(6):1327-1334.

47. Mangesi L, Hofmeyr GJ. Early compared with delayed oral fluids and food after caesarean section.

Cochrane Database of Syst Rev. 2002;1(3).

48. Lewis S, Andersen H, Thomas S. Early Enteral Nutrition Within 24 h of Intestinal Surgery Versus

Later Commencement of Feeding: A Systematic review and Meta-analysis. J Gastrointest Surg. 

2009;13(3):569-575. 

49. Lewis S, Egger M, Sylvester P, et al. Early enteral feeding versus "nil by mouth" after

gastrointestinal surgery: systematic review and meta-analysis of controlled trials. J Gastrointest Surg.

2001;323(7216):773-776.

50. Andersen H, Lewis S. Early enteral nutrition within 24h of colorectal surgery versus later

commencement of feeding for postoperative complications. Cochrane Database Syst Rev. 2006;18(4).

51. Grol R, Grimshaw J. From best evidence to best practice: effective implementation of change in

patients' care. Lancet. 2003;362(9391):1225-1230.



169 

52. Wykes K, Taylor K, Wilkinson SA. An investigation into the perioperative nutritional

management of open colorectal surgery patients in major Australian hospitals: a comparison with the ERAS

guidelines. Nutr Diet. 2013;70(3):175-180.

53. Kehlet H, Buchler MW, Beart RW, Jr., et al. Care after colonic operation--is it evidence-based?

Results from a multinational survey in Europe and the United States. J Am Coll Surg. 2006;202(1):45-54.

54. Lassen K, Hannemann P, Ljungqvist O, et al. Patterns In Current Perioperative Practice: Survey

Of Colorectal Surgeons In Five Northern European Countries. BMJ. 2005;330(7505):1420-1421.

55. Roig JV, Garcia-Fadrique A, Redondo C, et al. Perioperative care in colorectal surgery: current

practice patterns and opinions. Colorectal Dis. 2009;11(9):976-983.

56. Field B, Booth A, Ilott I, et al. Using the Knowledge to Action Framework in practice: a citation

analysis and systematic review. Implement Sci. 2014;9(1):172-172.

57. Graham I, Logan J, Harrison M, et al. Lost in knowledge translation: time for a map? J Contin

Educ Health Prof. 2006;26(1):13-24.

58. Sagar S, Harland P, Shields R. Early Postoperative Feeding With Elemental Diet. BMJ.

1979;1(6159):293-295.

59. Wilmore DW. Metabolic Response to Severe Surgical Illness: Overview. World J Surg.

2000;24(6):705-711.

60. Daniels L. Good nutrition for good surgery: Clinical and quality of life outcomes. Aust Prescr.

2003;26(6):136-140.

61. Ward N. Nutrition support to patients undergoing gastrointestinal surgery. Nutr J. 2003;2(1):1-5.

62. Kudsk KA, Kudsk KA, Croce MA, et al. Enteral versus parenteral feeding: Effects on septic

morbidity after blunt and penetrating abdominal trauma. Ann Surg. 1992;215(5):503-513.

63. Minig L, Biffi R, Zanagnolo V, et al. Early Oral Versus “Traditional” Postoperative Feeding in

Gynecologic Oncology Patients Undergoing Intestinal Resection: a Randomized Controlled Trial. Ann Surg

Oncol. 2009;16(6):1660-1668.

64. Minig L, Biffi R, Zanagnolo V, et al. Reduction of postoperative complication rate with the use of

early oral feeding in gynecologic oncologic patients undergoing a Major surgery: A randomized controlled

trial. Ann Surg Oncol. 2009;16(11):3101-3110.

65. Teoh WH, Shah MK, Mah CL. A randomised controlled trial on beneficial effects of early feeding

post-Caesarean delivery under regional anaesthesia. Singapore Med J. 2007;48(2):152-157.

66. Carey SK, Conchin S, Bloomfield‐Stone S. A qualitative study into the impact of fasting within a

large tertiary hospital in Australia – the patients’ perspective. JCN. 2015;24(13-14):1946-1954.

67. Aroni P, do Nascimento L, Fonseca L. Assessment strategies for the management of thirst in the

post-anesthetic recovery room. Acta Paul Enferm. 2012;25(4):530-536.

68. Chen Hu J, xin Jiang L, Cai L, et al. Preliminary Experience of Fast-Track Surgery Combined

with Laparoscopy-Assisted Radical Distal Gastrectomy for Gastric Cancer. J Gastrointest Surg. 

2012;16(10):1830-1839. 

69. Feng F, Ji G, Li J-P, et al. Fast-track surgery could improve postoperative recovery in radical total

gastrectomy patients. World J Gastroenterol. 2013;19(23):3642-3648.

70. Kim JW, Kim WS, Cheong J-H, et al. Safety and Efficacy of Fast-track Surgery in Laparoscopic

Distal Gastrectomy for Gastric Cancer: A Randomized Clinical Trial. World J Surg. 2012;36(12):2879-

2887.

71. Liu X, Jiang W, Wang M, et al. Multimodal Optimization of Surgical Care Shows Beneficial

Outcome in Gastrectomy Surgery. JPEN. 2010;34(3):313-321.

72. Wang D, Kong Y, Zhong B, et al. Fast-track surgery improves postoperative recovery in patients

with gastric cancer: A randomized comparison with conventional postoperative care. J Gastrointest Surg.

2010;14(4):620-627.

73. Tyson MD, Chang SS. Enhanced Recovery Pathways Versus Standard Care After Cystectomy: A

Meta-analysis of the Effect on Perioperative Outcomes. Eur Urol. 2016;70(6):995-1003.

74. Nicholson A, Lowe MC, Parker J, et al. Systematic review and meta‐analysis of enhanced recovery

programmes in surgical patients. British J Surg. 2014;101(3):172-188.

75. Gouvas N, Tan E, Windsor A, et al. Fast-track vs standard care in colorectal surgery: A meta-

analysis update. Int J Colorectal Dis. 2009;24(10):1119-1131.

76. Walter CJ, Collin J, Dumville JC, et al. Enhanced recovery in colorectal resections: a systematic

review and meta-analysis. Colorectal Dis. 2009;11(4):344-353.

77. Wind J, Polle SW, Fung Kon Jin PH, et al. Systematic review of enhanced recovery programmes

in colonic surgery. British J Surg. 2006;93(7):800-809.

78. Eskicioglu C, Forbes SS, Aarts M-A, et al. Enhanced recovery after surgery (ERAS) programs for

patients having colorectal surgery: A meta-analysis of randomized trials. World J Gastrointest Surg.

2009;13(12):2321-2329.



170 

 

79. Varadhan KK, Neal KR, Dejong CHC, et al. The enhanced recovery after surgery (ERAS) 

pathway for patients undergoing major elective open colorectal surgery: A meta-analysis of randomized 

controlled trials. Clin Nutr. 2010;29(4):434-440. 

80. Rawlinson A, Kang P, Evans J, et al. A systematic review of enhanced recovery protocols in 

colorectal surgery. Ann R Coll Surg Engl. 2011;93(8):583-588. 

81. Spanjersberg WR, Reurings J, Keus F, et al. Fast track surgery versus conventional recovery 

strategies for colorectal surgery (Review). Cochrane Database of Syst Rev. 2011;2(2). 

82. Lv L, Shao Y-f, Zhou Y-b. The enhanced recovery after surgery (ERAS) pathway for patients 

undergoing colorectal surgery: an update of meta-analysis of randomized controlled trials. Int J Colorectal 

Dis. 2012;27(12):1549-1554. 

83. Groot J, Ament S, Maessen J, et al. Enhanced recovery pathways in abdominal gynecologic 

surgery: a systematic review and meta‐analysis. Acta Obstet Gynecol. 2016;95(4):382-395. 

84. Bagnall NM, Malietzis G, Kennedy RH, et al. A systematic review of enhanced recovery care after 

colorectal surgery in elderly patients. Colorectal Dis. 2014;16(12):947-956. 

85. Lobato Dias Consoli M, Maciel Fonseca L, Gomes Da Silva R, et al. Early postoperative oral 

feeding impacts positively in patients undergoing colonic resection: Results of a pilot study. Nutr Hosp. 

2010;25(5):806-809. 

86. Fitzgerald JE, Ahmed I. Systematic review and meta-analysis of chewing-gum therapy in the 

reduction of postoperative paralytic ileus following gastrointestinal surgery. World J Surg. 

2009;33(12):2557-2566. 

87. Dag A, Colak T, Turkmenoglu O, et al. A randomized controlled trial evaluating early versus 

traditional oral feeding after colorectal surgery. Clinics. 2011;66(12):2001-2005. 

88. Catchpole BN, Catchpole B. Smooth muscle and the surgeon. Aust N Z J Surg. 1989;59(3):199-

208. 

89. Pearl M, Frandina M, Mahler L, et al. A randomized controlled trial of a regular diet as the first 

meal in gynecologic oncology patients undergoing intraabdominal surgery. Obstet Gynecol. 

2002;100(2):230-234. 

90. Ozerhan IH, Nail E, Onder O, et al. Fascin expression in colorectal carcinomas. Clinics. 

2010;65(2):157-164. 

91. Gonçalves C, Groth A, Ferreira M, et al. Review: Influence of preoperative feeding on the healing 

of colonic anastomoses in malnourished rats. JPEN. 2009;33(1):83-89. 

92. Filiz AI, Sucullu I, Kurt Y, et al. Persistent high postoperative carcinoembryonic antigen in 

colorectal cancer patients- is it important? Clinics. 2009;64(4):287-294. 

93. Smeets BJJ, Peters EG, Horsten ECJ, et al. Effect of Early vs Late Start of Oral Intake on 

Anastomotic Leakage Following Elective Lower Intestinal Surgery: A Systematic Review. NCP. 

2017:884533617711128. 

94. Smith HS, Smith EJ, Smith BR. Postoperative nausea and vomiting. Ann Palliat Med. 

2012;1(2):94-102. 

95. Gan TJ, Diemunsch P, Habib AS, et al. Consensus Guidelines for the Management of 

Postoperative Nausea and Vomiting. Anesth Analg. 2014;118(1):85-113. 

96. Apfel CC, Korttila K, Abdalla M, et al. A Factorial Trial of Six Interventions for the Prevention 

of Postoperative Nausea and Vomiting. N Engl J Med. 2004;350(24):2441-2451. 

97. Hancock S, Cresci G, Martindale R. The clear liquid diet: when is it appropriate? Curr 

Gastroenterol. 2002;4(4):324-331. 

98. Warren J, Bhalla V, Cresci G. Postoperative diet advancement: Surgical dogma vs evidence-based 

medicine. NCP. 2011;26(2):115-125. 

99. DeWitt T. An Exploratory Study: Clinical Dietitians Do Not View the Full Liquid Diet as Best 

Practice for the Post-operative Patient. Nutr Food Sci. 2015;5(2):345-352. 

100. Jeffery KM, Harkins B, Cresci G, et al. A clear liquid diet is no longer a necessity in the routine 

postoperative management of surgical patients. Int J Orthop Trauma Nurs. 1996;2(3):94-95. 

101. Han‐Geurts IJM, Hop WCJ, Kok NFM, et al. Randomized clinical trial of the impact of early 

enteral feeding on postoperative ileus and recovery. Br J Surg. 2007;94(5):555-561. 

102. Han‐Geurts IJM, Jeekel J, Tilanus HW, et al. Randomized clinical trial of patient‐controlled versus 

fixed regimen feeding after elective abdominal surgery. Br J Surg. 2001;88(12):1578-1582. 

103. Patolia DS, Hilliard RL, Toy EC, et al. Early feeding after cesarean: randomized trial. Obstet 

Gynecol. 2001;98(1):113-116. 

104. MacMillan S, Kammerer-Doak D, Rogers R, et al. Early feeding and the incidence of 

gastrointestinal symptoms after major gynecologic surgery. Obstet Gynecol. 2000;96(4):604-608. 

105. Byrnes A, Worrall J, Young A, et al. Early post‐operative diet upgrade in older patients may 

improve energy and protein intake but patients still eat poorly: an observational pilot study. J Hum Nutr 

Diet. 2018; 31(6):818-824. 



171 

 

106. Rattray M, Desbrow B, Roberts S. Comparing nutritional requirements, provision and intakes 

among patients prescribed therapeutic diets in hospital: an observational study. Nutrition. 2017;39-40:50-

56. 

107. Queensland Government. Estimating energy, protein & fluid requirements for adult clinical 

conditions. Available at: https://www.health.qld.gov.au/__data/assets/pdf_file/0022/144175/est_rqts.pdf. 

Accessed May 5, 2018. 

108. Kirkland LL, Kashiwagi DT, Brantley S, et al. Nutrition in the hospitalized patient. J Hosp Med. 

2013;8(1):52-58. 

109. Thomas M, Kufeldt J, Kisser U, et al. Effects of malnutrition on complication rates, length of 

hospital stay, and revenue in elective surgical patients in the G-DRG-system. Nutrition. 2016;32(2):249-

254. 

110. Chima CS, Barco K, Dewitt MLA, et al. Relationship of Nutritional Status to Length of Stay, 

Hospital Costs, and Discharge Status of Patients Hospitalized in the Medicine Service. J Am Diet Assoc. 

1997;97(9):975-978. 

111. Russell E. Combating Malnutrition: Recommendations For Action. Nutrition Advisory Group on 

malnutrition led by BAPEN 2009. Worcester, GB. BAPEN 

112. Smith PE, Smith AE. High-quality nutritional interventions reduce costs. Healthc Financ Manage. 

1997;51(8):66. 

113. Lim W, Arnold D, Bachanova V, et al. Evidence-based guidelines--an introduction. Hematology 

Am Soc Hematol Educ Program. 2008;2008(1):26-30. 

114. Westfall JM, Mold J, Fagnan L. Practice-Based Research—“Blue Highways” on the NIH 

Roadmap. JAMA. 2007;297(4):403-406. 

115. Green LW, Ottoson JM, García C, et al. Diffusion theory and knowledge dissemination, 

utilization, and integration in public health. Annu Rev Public Health. 2009;30(1):151-174. 

116. Kirk MA, Kelley C, Yankey N, et al. A systematic review of the use of the Consolidated 

Framework for Implementation Research. Implement Sci. 2016;11(1):72-79. 

117. Muller S, Zalunardo MP, Hubner M, et al. A fast-track program reduces complications and length 

of hospital stay after open colonic surgery. Gastroenterology. 2009;136(3):842-847. 

118. Kehlet H, Wilmore DW. Evidence-based surgical care and the evolution of fast-track surgery. Ann 

Surg. 2008;248(2):189-198. 

119. Straus SE, Tetroe J, Graham ID, et al. Knowledge translation in health care: moving from evidence 

to practice. Chichester, West Sussex: John Wiley & Sons 2013. 

120. Government of Canada. Canadian Institute of Health Research, Knowledge Translation: About 

Knowledge Translation at CIHR. Available at: http://www.cihr-irsc.gc.ca/e/29418.html. Accessed  

November 1, 2018. 

121. Sudsawad P. Knowledge Translation: Introduction to Models, Strategies, and Measures. Austin, 

TX, Southwest Educational Development Laboratory, National Center for the Dissemination of Disability 

Research 2007. 

122. Stetler CB. Updating the Stetler Model of research utilization to facilitate evidence-based practice. 

Nurs Outlook. 2001;49(6):272-279. 

123. Kitson A, Harvey G, McCormack B. Enabling the implementation of evidence based practice: a 

conceptual framework. Qual Health Care. 1998;7(3):149-158. 

124. Lavis JN, Robertson D, Woodside JM, et al. How Can Research Organisations More Effectively 

Transfer Research Knowledge to Decision Makers? Milbank Q. 2003;81(2):221-248. 

125. Logan J, Graham D. Toward a comprehensive interdisiplinary model of health care research use. 

Sci Commun. 1998;20(2):227-246. 

126. Damschroder LJ, Aron DC, Keith RE, et al. Fostering implementation of health services research 

findings into practice: A consolidated framework for advancing implementation science. Implement Sci. 

2009;4(1):50-50. 

127. Graham I, Kothari A, McCutcheon C, et al. Moving knowledge into action for more effective 

practice, programmes and policy: Protocol for a research programme on integrated knowledge translation. 

Implem Sci. 2018;13(1):1-15. 

128. Kothari A, McCutcheon C, Graham ID, et al. Defining integrated knowledge translation and 

moving forward: A response to recent commentaries. IJHPM. 2017;6(5):299-300. 

129. Graham I, Tetroe J. Getting evidence into policy and practice: Perspective of a health research 

funder. J Can acad child adolesc psychiatry. 2009;18(1):46-50. 

130. Israel B, Schulz A, Parker E, et al. Review of community-based research: Assessing partnership 

approaches to improve public health. Annu Rev Public Health. 1998;19(1):173-202. 

131. Baum F, MacDougall C, Smith D. Participatory action research. J Epidemiol Community Health. 

2006;60(10):854-857. 

132. Lomas J. Using 'linkage and exchange' to move research into policy at a Canadian foundation. 

Health Aff. 2000;19(3):236-240. 

https://www.health.qld.gov.au/__data/assets/pdf_file/0022/144175/est_rqts.pdf


172 

133. Veit DR, Lacerda DP, Camargo LFR, et al. Towards Mode 2 knowledge production. BPMJ.

2017;23(2):293-328.

134. Ross S, Lavis J, Rodriguez C, et al. Partnership experiences: Involving decision-makers in the

research process. J Health Serv Policy Res. 2003;8(2):26-34.

135. Gagliardi A, Berta W, Kothari A, et al. Integrated knowledge translation (IKT) in health care: A

scoping review. Implem Sci. 2016;11(1):38.

136. Canadian Institutes of Health Research (CIHR). Evaluation of CIHR's Knowledge Translation

Funding Program. Available at : http://www.cihr-irsc.gc.ca/e/47332.html#a1. Accessed December 2, 2018.

137. Jagosh J, Macaulay A, Pluye P, et al. Uncovering the Benefits of Participatory Research:

Implications of a Realist Review for Health Research and Practice. Milbank Q. 2012;90(2):311-346.

138. Corry M, Porter S, McKenna H. The redundancy of positivism as a paradigm for nursing research.

Nurs Philos. 2019;20(1):e12230.

139. Creswell JW, Creswell JD. Research design: qualitative, quantitative, and mixed methods

approaches. Thousand Oaks, California: SAGE Publications, Inc 2018.

140. Pearson A, Hannes K. Evidence about paients'experiences and concerns. Chatswood, Australia:

Churchill Livingstone Australia 2013.

141. Glogowska M. Paradigms, pragmatism and possibilities: Mixed-methods research in speech and

language therapy. Intl J Lang Comm Dis. 2011;46(3):251-260.

142. Anguera MT, Blanco-Villaseñor A, Losada JL, et al. Revisiting the difference between mixed

methods and multimethods: Is it all in the name? Qual Quant. 2018;52(6):2757-2770.

143. Robertson TR, Eldridge NE, Rattray ME, et al. Early oral feeding after colorectal surgery: A mixed

methods study of knowledge translation. Nutr Diet. 2018;75(4):345-352.

144. Scotland J. Exploring the philosophical underpinnings of research: Relating ontology and

epistemology to the methodology and methods of the scientific, interpretive, and critical research

paradigms. Engl Lang Teach. 2012;5(9):9-16.

145. Trelle S. Information management and reading habits of German diabetologists: a questionnaire

survey. Diabetologia. 2002;45(6).

146. Worthington HV, Worthington HV, Esposito M, et al. What is a systematic review? Eur J Oral

Implantol. 2008;1(3):235-238.

147. Wang MTM, Bolland MJ, Grey A. Reporting of Limitations of Observational Research. JAMA

Intern. 2015;175(9):1571-1572.

148. Zonca P, Stigler J, Maly T, et al. Do we really apply fast-track surgery? Bratisl Med J.

2008;109(2):61-65.

149. Song JW, Chung KC. Observational studies: Cohort and case-control studies. Plast Reconstr Surg.

2010;126(6):2234-2242.

150. Cochrane LJ, Olson CA, Murray S, et al. Gaps between knowing and doing: Understanding and

assessing the barriers to optimal health care. J Contin Educ Health Prof. 2007;27(2):94-102.

151. Weiner BJ, Belden CM, Bergmire DM, et al. The meaning and measurement of implementation

climate. Implem Sci. 2011;6(1):78-90.

152. Hammarberg K, Kirkman M, de Lacey S. Qualitative research methods: when to use them and

how to judge them. Hum Reprod. 2016;31(3):498-501.

153. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative research (COREQ):

a 32-item checklist for interviews and focus groups. Int J Qual Health Care. 2007;19(6):349-357.

154. Campbell M, Fitzpatrick R, Haines A, et al. Framework For Design And Evaluation Of Complex

Interventions To Improve Health. BMJ. 2000;321(7262):694-696.

155. Harachi TW, Abbott RD, Catalano RF, et al. Opening the Black Box: Using Process Evaluation

Measures to Assess Implementation and Theory Building. Am J Community Psychol. 1999;27(5):711-731.

156. Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of health promotion

interventions: the RE-AIM framework. Am J Public Health. 1999;89(9):1322-1327.

157. McKim CA. The Value of Mixed Methods Research: A Mixed Methods Study. JMMR.

2017;11(2):202-222.

158. Fujii T, Morita H, Sutoh T, et al. Benefit of oral feeding as early as one day after elective surgery

for colorectal cancer: oral feeding on first versus second postoperative day. Int Surg. 2014;99(3):211-215.

159. Garth A, Newsome C, Simmance N, et al. Nutritional status, nutrition practices and post-operative

complications in patients with gastrointestinal cancer. J Hum Nutr. 2010;23(4):393-401.

160. Fettes S, Davidson I, Richardson R, et al. Nutritional status of elective gastrointestinal surgery

patients pre- and post-operatively. Clin Nutr. 2002;21(3):249-254.

161. Pragatheeswarane M, Muthukumarassamy R, Kadambari D, et al. Early Oral Feeding vs.

Traditional Feeding in Patients Undergoing Elective Open Bowel Surgery—a Randomized Controlled

Trial. J Gastrointest Surg. 2014;18(5):1017-1023.

162. Hosseini SN, Mousavinasab SN, Rahmanpour H, et al. Comparing early oral feeding with

traditional oral feeding in upper gastrointestinal surgery. Turk J Gastroenterol. 2010;21(2):119-124.

http://www.cihr-irsc.gc.ca/e/47332.html#a1


173 

 

163. Hwang S, Jung M, Cho B, et al. Clinical feasibility and nutritional effects of early oral feeding 

after pancreaticoduodenectomy. Korean J Hepatobiliary Pancreat Surg. 2014;18(3):84-89. 

164. Nantasupha C, Ruengkhachorn I, Ruangvutilert P. Effect of conventional diet schedule, early 

feeding and early feeding plus domperidone on postcesarean diet tolerance: A randomized controlled trial. 

J Obstet Gynaecol Res. 2016;42(5):519-525. 

165. Masood S, Masood Y, Naim U, et al. A randomized comparative trial of early initiation of oral 

maternal feeding versus conventional oral feeding after cesarean delivery. Int J Gynaecol Obstet. 

2014;126(2):115-119. 

166. Klappenbach RF, Yazyi FJ, Alonso Quintas F, et al. Early Oral Feeding Versus Traditional 

Postoperative Care After Abdominal Emergency Surgery: A Randomized Controlled Trial. World J Surg. 

2013;37(10):2293-2299. 

167. Schaible UE, Kaufmann SH. Malnutrition and infection: complex mechanisms and global impacts. 

PLoS Med. 2007;4(5):e115. 

168. Vivanti A, Ward N, Haines T. Nutritional status and associations with falls, balance, mobility and 

functionality during hospital admission. J Nutr Health Aging. 2011;15(5):388-391. 

169. Neyens J, Halfens R, Spreeuwenberg M, et al. Malnutrition is associated with an increased risk of 

falls and impaired activity in elderly patients in Dutch residential long-term care (LTC): a cross-sectional 

study. Arch Gerontol Geriatr. 2013;56(1):265-269. 

170. Jeong O, Ryu SY, Jung MR, et al. The safety and feasibility of early postoperative oral nutrition 

on the first postoperative day after gastrectomy for gastric carcinoma. Gastric Cancer. 2014;17(2):324-

331. 

171. Wiltsey Stirman S, Kimberly J, Cook N, et al. The sustainability of new programs and innovations: 

a review of the empirical literature and recommendations for future research. Implement Sci. 2012;7:17. 

172. Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of Observational Studies in Epidemiology: 

A Proposal for Reporting. JAMA. 2000;283(15):2008-2012. 

173. Franklin GA, McClave SA, Hurt RT, et al. Physician-Delivered Malnutrition: Why Do Patients 

Receive Nothing by Mouth or a Clear Liquid Diet in a University Hospital Setting? JPEN. 2011;35(3):337-

342. 

174. Conchin S, Muirhead R, Ferrie S, et al. Can't we just let them eat?: Defining and addressing under-

use of the oral route in a post-surgical ward. Asia Pac J Clin Nutr. 2013;22(2):200-205. 

175. The Joanna Briggs Institute. Critical Appraisal Tools. Available at: 

http://joannabriggs.org/research/critical-appraisal-tools.html. Accessed October 23, 2019. 

176. Critical Apprasial Skills Programme. CASP Checklists. Available at: http://www.casp-

uk.net/checklists. Accessed October 23, 2019. 

177. American Society of Anesthesiologists. ASA Physical Status Classification System. Available at: 

https://www.asahq.org/resources/clinical-information/asa-physical-status-classification-system. Accessed  

October 23, 2019. 

178. Kuwabara K, Matsuda S, Ishikawa K, et al. Association of Operating Time and Gastrectomy with 

Initiation of Postoperative Oral Food Intake. Dig Surg. 2011;28(3):157-162. 

179. Rettenmaier M, Abaid L, Brown J, et al. The incidence of postprandial nausea and nutritional 

regression in gynecologic cancer patients following intestinal surgery: A retrospective cohort study. Int J 

Surg. 2014;12(8):783-787. 

180. Rohatiner T, Wend J, Rhodes S, et al. A prospective single-institution evaluation of current 

practices of early postoperative feeding after elective intestinal surgery. Am Surg. 2012;78(10):1147-1150. 

181. Alcántara-Moral M, Serra-Aracil X, Gil-Egea MJ, et al. Observational cross-sectional study of 

compliance with the fast track protocol in elective surgery for colon cancer in Spain. Int J Colorectal Dis. 

2014;29(4):477-483. 

182. Benhamou D, Técsy M, Parry N, et al. Audit of an early feeding program after Cesarean delivery: 

Patient wellbeing is increased. Can J Anaesth. 2002;49(8):814-819. 

183. Cestonaro T, Schieferdecker MEM, Thieme RD, et al. The reality of the surgical fasting time in 

the era of the ERAS protocol. Nutr Hosp. 2014;29(2):437-443. 

184. Christelis N, Wallace S, Sage CE, et al. An enhanced recovery after surgery program for hip and 

knee arthroplasty. Med J Aust. 2015;202(7):363-368. 

185. de Aguilar-Nascimento J, Bicudo-Salomão A, Caporossi C, et al. Enhancing surgical recovery in 

Central-West Brazil: The ACERTO protocol results. e-SPEN. 2008;3(2):78-83. 

186. de Aguilar-Nascimento JEd, Salomão AB, Caporossi C, et al. Clinical benefits after the 

implementation of a multimodal perioperative protocol in elderly patients. Arq Gastroenterol. 

2010;47(2):178-183. 

187. de Groot J, van Es L, Maessen J, et al. Diffusion of Enhanced Recovery principles in gynecologic 

oncology surgery: Is active implementation still necessary? Gynecol Oncol. 2014;134(3):570-575. 

188. Deniau B, Bouhadjari N, Faitot V, et al. Evaluation of a continuous improvement programme of 

enhanced recovery after caesarean delivery under neuraxial anaesthesia. ACCPM. 2016;35(6):395-399. 

http://joannabriggs.org/research/critical-appraisal-tools.html
http://www.casp-uk.net/checklists
http://www.casp-uk.net/checklists
https://www.asahq.org/resources/clinical-information/asa-physical-status-classification-system


174 

 

189. Egerod I, Rud K, Specht K, et al. Room for improvement in the treatment of hip fractures in 

Denmark. Dan Med Bull. 2010;57(12):A4199. 

190. Francisco S, Batista S, Pena G. Fasting in Elective Surgical Patients: Comparison Amoung the 

Time Prescribed, Performed and Recommended on Peroperative Care Protocols. Arq Bras Cir Dig. 

2015;28(4):250-254. 

191. Hardt J, Schwarzbach M, Hasenberg T, et al. The effect of a clinical pathway for enhanced 

recovery of rectal resections on perioperative quality of care. Int J Colorectal Dis. 2013;28(7):1019-1026. 

192. Hilal MA, Di Fabio F, Badran A, et al. Implementation of enhanced recovery programme after 

pancreatoduodenectomy: A single-centre UK pilot study. Pancreatology. 2013;13(1):58-62. 

193. Hubner M, Addor V, Slieker J, et al. The impact of an enhanced recovery pathway on nursing 

workload: A retrospective cohort study. Int J Surg. 2015;24(Pt A):45-50. 

194. Hui V, Hyman N, Viscomi C, et al. Implementing a fast-track protocol for patients undergoing 

bowel resection: Not so fast. Am J Surg. 2013;206(2):152-158. 

195. Imbelloni L, Gomes D, Braga R, et al. Clinical strategies to accelerate recovery after surgery 

orthopedic femur in elderly patients. Anesth Essays Res. 2014;8(2):156-161. 

196. Kalogera E, Bakkum-Gamez J, Jankowski C, et al. Enhanced Recovery in Gynecologic Surgery. 

Obstet Gynecol. 2013;122(2):319-328. 

197. Kolozsvari N, Capretti G, Kaneva P, et al. Impact of an enhanced recovery program on short-term 

outcomes after scheduled laparoscopic colon resection. Surg Endosc. 2013;27(1):133-138. 

198. Labgaa I, Jarrar G, Joliat G-R, et al. Implementation of Enhanced Recovery (ERAS) in Colorectal 

Surgery Has a Positive Impact on Non-ERAS Liver Surgery Patients. World J Surg. 2016;40(5):1082-1091. 

199. Maessen J, Hoff C, Jottard K, et al. To eat or not to eat: Facilitating early oral intake after elective 

colonic surgery in the Netherlands. Clin Nutr. 2009;28(1):29-33. 

200. Miller T, Thacker J, White W, et al. Reduced Length of Hospital Stay in Colorectal Surgery after 

Implementation of an Enhanced Recovery Protocol. Anesth Analg. 2014;118(5):1052-1061. 

201. Schwarzbach M, Hasenberg T, Linke M, et al. Perioperative quality of care is modulated by 

process management with clinical pathways for fast-track surgery of the colon. Int J Colorectal Dis. 

2011;26(12):1567-1575. 

202. Selby L, Rifkin M, Yoon S, et al. Decreased length of stay and earlier oral feeding associated with 

standardized postoperative clinical care for total gastrectomies at a cancer center. Surgery. 

2016;160(3):607-612. 

203. Thompson E, Gower S, Beilby D, et al. Enhanced Recovery after Surgery program for elective 

abdominal surgery at three Victorian hospitals. Anaesth Intens Care. 2012;40(3):450-459. 

204. Zargar-Shoshtari K, Connolly A, Israel L, et al. Fast-track surgery may reduce complications 

following major colonic surgery. Dis Colon Rectum. 2008;51(11):1633-1640. 

205. Sriram K, Ramasubramanian V, Meguid MM. Special postoperative diet orders: Irrational, 

obsolete, and imprudent. Nutrition. 2016;32(4):498-502. 

206. Lau C, Phillips E, Bresee C, et al. Early use of low residue diet is superior to clear liquid diet after 

elective colorectal surgery: a randomized controlled trial. Ann Surg. 2014;260(4):641-694. 

207. Keller HH, Vesnaver E, Davidson B, et al. Providing quality nutrition care in acute care hospitals: 

perspectives of nutrition care personnel. JHND. 2014;27(2):192-202. 

208. Masood SN, Siddiqui IA, Masood MF, et al. To assess the practices about initiation of oral 

maternal feeding after cesarean section under regional anesthesia. Pak J Med Sci. 2011;27(5):996-1000. 

209. Van Wijk MGF, Smalhout B. A postoperative analysis of the patient's view of anaesthesia in a 

Netherlands’ teaching hospital. Anaesthesia. 1990;45(8):679-682. 

210. Gan TJ, Sloan F, De L Dear G, et al. How much are patients willing to pay to avoid postoperative 

nausea and vomiting? Anesth Analg. 2001;92(2):393-400. 

211. Yeung SE, Fenton TR. Colorectal surgery patients prefer simple solid foods to clear fluids as the 

first postoperative meal. Dis Colon Rectum. 2009;52(9):1616-1623. 

212. Trastulli S, Cirocchi R, Listorti C, et al. Laparoscopic vs open resection for rectal cancer: a meta‐

analysis of randomized clinical trials. Colorectal Dis. 2012;14(6):e277-e296. 

213. Rattray M, Roberts S, Marshall A, et al. A systematic review of feeding practices among 

postoperative patients: is practice in‐line with evidenced‐based guidelines? J Hum Nutr. 2017;31(2):151-

167. 

214. Olin AÖ, Österberg P, Hådell K, et al. Energy-enriched hospital food to improve energy intake in 

elderly patients. JPEN. 1996;20(2):93-97. 

215. Mudge AM, Ross LJ, Young AM, et al. Helping understand nutritional gaps in the elderly 

(HUNGER): A prospective study of patient factors associated with inadequate nutritional intake in older 

medical inpatients. Clin Nutr. 2011;30(3):320-325. 

216. Bourdel-Marchasson I, Barateau M, Rondeau V, et al. A multi-center trial of the effects of oral 

nutritional supplementation in critically ill older inpatients. Nutrition. 2000;16(1):1. 



175 

 

217. Kondrup J, Johansen N, Plum LM, et al. Incidence of nutritional risk and causes of inadequate 

nutritional care in hospitals. Clin Nutr. 2002;21(6):461-468. 

218. Meek R, Egerton‐Warburton D, Mee MJ, et al. Measurement and Monitoring of Nausea Severity 

in Emergency Department Patients: A Comparison of Scales and Exploration of Treatment Efficacy 

Outcome Measures. Acad Emerg Med. 2015;22(6):685-693. 

219. Bijur PE, Latimer CT, Gallagher EJ. Validation of a Verbally Administered Numerical Rating 

Scale of Acute Pain for Use in the Emergency Department. Acad Emerg Med. 2003;10(4):390-392. 

220. Dindo D, Demartines N, Clavien P-A. Classification of Surgical Complications: A New Proposal 

With Evaluation in a Cohort of 6336 Patients and Results of a Survey. Ann Surg. 2004;240(2):205-213. 

221. Smith I, Kranke P, Murat I, et al. Perioperative fasting in adults and children: guidelines from the 

European Society of Anaesthesiology. Eur J Anaesthesiol. 2011;28(8):556-569. 

222. El Nakeeb A, Fikry A, El Metwally T, et al. Early oral feeding in patients undergoing elective 

colonic anastomosis. Int J Surg. 2009;7(3):206-209. 

223. da Fonseca LM, Profeta da Luz MM, Lacerda-Filho A, et al. A simplified rehabilitation program 

for patients undergoing elective colonic surgery--randomized controlled clinical trial. Int J Colorectal Dis. 

2011;26(5):609-616. 

224. Dupertuis YM, Kossovsky MP, Kyle UG, et al. Food intake in 1707 hospitalised patients: a 

prospective comprehensive hospital survey. Clin Nutr. 2003;22(2):115-123. 

225. Thibault R, Chikhi M, Clerc A, et al. Assessment of food intake in hospitalised patients: a 10-year 

comparative study of a prospective hospital survey. Clin Nutr. 2011;30(3):289-296. 

226. Shaw-Stiffel TA, Zarny LA, Pleban WE, et al. Effect of nutrition status and other factors on length 

of hospital stay after major gastrointestinal surgery. Nutrition. 1993;9(2):140-145. 

227. Yeung SE, Hilkewich L, Gillis C, et al. Protein intakes are associated with reduced length of stay: 

a comparison between Enhanced Recovery After Surgery (ERAS) and conventional care after elective 

colorectal surgery. Am J Clin Nutr. 2017;106(1):44-51. 

228. Rattray M, Marshall A, Desbrow B, et al. Feeding practices and nutritional intakes among non-

critically ill, postoperative adult patients: An observational study. Nutr Clin Pract. 2018;34(3):371-380. 

229. Australian Commission on Safety and Quality in Health Care (ACSQHC). National Safety and 

Quality Health Service Standards. Sydney, Australia: ACSQHC 2011. 

230. Institute of Medicine. Crossing The Quality Chasm:A New Health System For The 21st Century. 

Washington, DC: National Academies Press 2001. 

231. World Health Organisation (WHO). People-centred and integrated health services: an overview 

of the evidence. Available at:  

https://apps.who.int/iris/bitstream/handle/10665/155004/WHO_HIS_SDS_2015.7_eng.pdf. Accessed July 

3, 2018. 

232. International Alliance of Patients’ Organisations (IAoPO). What is Patient-Centred Healthcare? A 

Review of Definitionsand Principles. London: IAPO 2007. 

233. Gillis C, Gill M, Marlett N, et al. Patients as partners in Enhanced Recovery After Surgery: A 

qualitative patient-led study. BMJ Open. 2017;7(6):e017002. 

234. Lincoln Y, Guba E. Naturalistic Inquiry. United States of America: SAG Publications 1985. 

235. Harris JE, Gleason PM, Sheean PM, et al. An introduction to qualitative research for food and 

nutrition professionals. J Am Diet Assoc. 2009;109(1):80-90. 

236. Sladdin I, Chaboyer W, Ball L. Patients' perceptions and experiences of patient-centred care in 

dietetic consultations. J Acad Nutr Diet. 2018;31(2):188-196. 

237. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol. 2006;3(2):77-101. 

238. Yeung SE, Fenton TR. Colorectal Surgery Patients Prefer Simple Solid Foods to Clear Fluids as 

the First Postoperative Meal. Dis Colon Rectum. 2009;52(9):1616-1623. 

239. Escuro A, Forror A. Survey of Food Preferences of Postoperative Colorectal Surgery Patients. J 

Acad Nutr Diet. 2013;113(9):27. 

240. Traviss KA, Barr SI. Rethinking Postoperative Diets for Short-Stay Orthopedic Surgery Patients. 

J Am Diet Assoc. 1997;97(9):971-974. 

241. Roberts S, Desbrow B, Chaboyer W. Feasibility of a patient‐centred nutrition intervention to 

improve oral intakes of patients at risk of pressure ulcer: a pilot randomised control trial. Scand J Caring 

Sci. 2016;30(2):271-280. 

242. Axelrod DA, Goold SD. Maintaining Trust in the Surgeon-Patient Relationship: Challenges for 

the New Millennium. Arch Surg. 2000;135(1):55-61. 

243. Lusk JM, Fater K. A Concept Analysis of Patient‐Centered Care. Nurs Forum. 2013;48(2):89-98. 

244. Amutio-Kareaga A, Garcia-Campayo J, Delgado LC, et al. Improving Communication between 

Physicians and Their Patients through Mindfulness and Compassion-Based Strategies: A Narrative Review. 

J Clin Med. 2017;6(3):33. 

245. Chaboyer W, McMurray A, Marshall A, et al. Patient engagement in clinical communication: an 

exploratory study. Scand J Caring Sci. 2016;30(3):565-573. 



176 

 

246. Kaiser K, Rauscher GH, Jacobs EA, et al. The Import of Trust in Regular Providers to Trust in 

Cancer Physicians among White, African American, and Hispanic Breast Cancer Patients. J Gen Intern 

Med. 2011;26(1):51-57. 

247. Byrnes A, Banks M, Mudge A, et al. Enhanced Recovery After Surgery as an auditing framework 

for identifying improvements to perioperative nutrition care of older surgical patients. Eur J Clin Nutr. 

2017;72(6):913-916. 

248. Doig GS, Simpson F, Finfer S, et al. Effect of Evidence-Based Feeding Guidelines on Mortality 

of Critically Ill Adults: A Cluster Randomized Controlled Trial. JAMA. 2008;300(23):2731-2741. 

249. Jain MK, Heyland D, Dhaliwal R, et al. Dissemination of the Canadian clinical practice guidelines 

for nutrition support: Results of a cluster randomized controlled trial. Crit Care Med. 2006;34(9):2362-

2369. 

250. Martin CM, Doig GS, Heyland DK, et al. Multicentre, cluster-randomized clinical trial of 

algorithms for critical-care enteral and parenteral therapy (ACCEPT). CMAJ. 2004;170(2):197-204. 

251. Miles M, Huberman A, Saldana J. Qualitative data analysis: a methods sourcebook. Arizona State 

University, USA: Sage Publishing 2014. 

252. Laur C, Valaitis R, Bell J, et al. Changing nutrition care practices in hospital: a thematic analysis 

of hospital staff perspectives. BMC Health Serv Res. 2017;17(1):498-513. 

253. Patey AM, Islam R, Francis JJ, et al. Anesthesiologists' and surgeons' perceptions about routine 

pre-operative testing in low-risk patients: Application of the Theoretical Domains Framework (TDF) to 

identify factors that influence physicians' decisions to order pre-operative tests. Implement Sci. 

2012;7(1):52-65. 

254. Roberts S, Marshall A, Chaboyer W. Hospital staffs' perceptions of an electronic program to 

engage patients in nutrition care at the bedside: a qualitative study. BMC Med Inform Decis Mak. 

2017;17(1):105-116. 

255. Cane J, O'Connor D, Michie S. Validation of the theoretical domains framework for use in 

behaviour change and implementation research. Implement Sci. 2012;7(1):37. 

256. Lyon A, Solomon MJ, Harrison JD. A Qualitative Study Assessing the Barriers to Implementation 

of Enhanced Recovery After Surgery. World J Surg. 2014;38(6):1374-1380. 

257. Weisz JR, Borntrager CF, Chorpita BF, et al. Provider Attitudes Toward Evidence-Based 

Practices: Are the Concerns With the Evidence or With the Manuals? Psychiatr Serv. 2009;60(5):677-681. 

258. Rattray M, Roberts S, Desbrow B, et al. A qualitative exploration of factors influencing medical 

staffs’ decision-making around nutrition prescription after colorectal surgery. BMC Health Serv Res. 

2019;19(1):178-189. 

259. Sibbern T, Bull Sellevold V, Steindal SA, et al. Patients' experiences of enhanced recovery after 

surgery: a systematic review of qualitative studies. J Clin Nurs. 2017;26(9-10):1172-1188. 

260. Raman M, Violato C, Coderre S. How Much do Gastroenterology Fellows Know About Nutrition? 

J Clin Gastroenterol. 2009;43(6):559-564. 

261. Vetter ML, Herring SJ, Sood M, et al. What Do Resident Physicians Know about Nutrition? An 

Evaluation of Attitudes, Self-Perceived Proficiency and Knowledge. J Am Coll Nutr. 2008;27(2):287-298. 

262. Kris-Etherton PM, Akabas SR, Bales CW, et al. The need to advance nutrition education in the 

training of health care professionals and recommended research to evaluate implementation and 

effectiveness. Am J Clin Nutr. 2014;99(5):1153S-1166S. 

263. Crowe S, Clarke N, Brugha R. ‘You do not cross them’: Hierarchy and emotion in doctors' 

narratives of power relations in specialist training. Soc Sci Med. 2017;186:70-77. 

264. Vaughn VM, Saint S, Krein SL, et al. Characteristics of healthcare organisations struggling to 

improve quality: results from a systematic review of qualitative studies. BMJ Qual Saf. 2018;28(1):74-84. 

265. Firth-Cozens J. Organisational trust: The keystone to patient safety. Qual Saf Health Care. 

2004;13(1):56-61. 

266. Young GJ, Charns MP, Daley J, et al. Best Practices for Managing Surgical Services: The Role of 

Coordination. Health Care Manage Rev. 1997;22(4):72-81. 

267. Engel J, Prentice D, Taplay K. A Power Experience: A Phenomenological Study of 

Interprofessional Education. J Prof Nurs. 2017;33(3):204-211. 

268. Basse L, Jakobsen DH, Billesbølle P, et al. A clinical pathway to accelerate recovery after colonic 

resection. Ann Surg. 2000;232(1):51-57. 

269. Henriksen MG, Hansen HV, Hessov I. Early oral nutrition after elective colorectal surgery: 

influence of balanced analgesia and enforced mobilization. Nutrition. 2002;18(3):263-267. 

270. Rattray M, Marshall A, Desbrow B, et al. A qualitative exploration of patients’ experiences with 

and perceptions of recommencing feeding after colorectal surgery. J Acad Nutr Diet. 2018;32(1):63-71. 

271. Sriram K, Sulo S, VanDerBosch G, et al. Nutrition-Focused Quality Improvement Program 

Results in Significant Readmission and Length of Stay Reductions for Malnourished Surgical Patients. 

JPEN. 2018;42(6):1093–1098. 



177 

 

272. Michie S, van Stralen MM, West R. The behaviour change wheel: A new method for 

characterising and designing behaviour change interventions. Implement Sci. 2011;6(1):42-42. 

273. Grass F, Cerantola Y, Schäfer M, et al. Perioperative nutrition is still a surgical orphan: results of 

a Swiss-Austrian survey. Eur J Clin Nutr. 2011;65(5):642-647. 

274. Schäfer M, Cerantola Y, Grass F, et al. Perioperative nutrition in abdominal surgery: 

Recommendations and reality. Gastroent Res Pract. 2011;2011:1-8. 

275. Williams JDM, Wischmeyer P. Assessment of Perioperative Nutrition Practices and Attitudes—

A National Survey of Colorectal and GI Surgical Oncology Programs. Am J Surg. 2016;213(6):1010-1018. 

276. Debono D, Taylor N, Lipworth W, et al. Applying the Theoretical Domains Framework to identify 

barriers and targeted interventions to enhance nurses' use of electronic medication management systems in 

two Australian hospitals. Implement Sci. 2017;12(1):42. 

277. Ponterotto J. Qualitative research in counseling psychology: a primer on research paradigms and 

philosophy of science. J Couns Psychol. 2005;52(2):126-136. 

278. Rogers E. Diffusion of Innovations. New York: Free Press 1995. 

279. Nelson TD, Steele RG. Predictors of Practitioner Self-reported Use of Evidence-Based Practices: 

Practitioner Training, Clinical Setting, and Attitudes Toward Research. Adm Policy Ment Health. 

2007;34(4):319-330. 

280. Lizarondo L, Grimmer-Somers K, Kumar S. A systematic review of the individual determinants 

of research evidence use in allied health. J Multidiscip Healthc. 2011;4:261-272. 

281. McCluskey A, Lovarini M. Providing education on evidence-based practice improved knowledge 

but did not change behaviour: A before and after study. BMC Med Educ. 2005;5(1):12-40. 

282. May C, Finch T. Implementing, Embedding, and Integrating Practices: An Outline of 

Normalization Process Theory. Sociology. 2009;43(3):535-554. 

283. Greenhalgh T, Robert G, MacFarlane F, et al. Diffusion of Innovations in Service Organisations: 

Systematic Review and Recommendations. Milbank Q. 2004;82(4):581-629. 

284. Nelson TD, Steele RG, Mize JA. Practitioner Attitudes Toward Evidence-based Practice: Themes 

and Challenges. Adm Policy Ment Health. 2006;33(3):398-409. 

285. Sheehan D, Wilkinson TJ, Billett S. Interns' participation and learning in clinical environments in 

a New Zealand hospital. Acad Med. 2005;80(3):302-308. 

286. Moghadamyeghaneh Z, Hwang GS, Hanna MH, et al. Risk factors for prolonged ileus following 

colon surgery. Surg Endosc. 2016;30(2):603-609. 

287. Kummer A, Slieker J, Grass F, et al. Enhanced Recovery Pathway for Right and Left Colectomy: 

Comparison of Functional Recovery. World J Surg. 2016;40(10):2519-2527. 

288. Slieker J, Hübner M, Addor V, et al. Application of an enhanced recovery pathway for ileostomy 

closure: a case–control trial with surprising results. Tech Coloproctol. 2018;22(4):295-300. 

289. Dwamena F, Holmes-Rovner M, Gaulden CM, et al. Interventions for providers to promote a 

patient-centred approach in clinical consultations. Cochrane Database Syst Rev. 

2012;2012;12;(12):CD003267. 

290. Rattray M, Roberts S, Desbrow, et al. Hospital staffs’ perceptions of postoperative nutrition among 

colorectal patients: a qualitative study. Nutr Clin Pract. 2019; doi: 10.1002/ncp.10315. 

291. Moore GF, Audrey S, Barker M, et al. Process evaluation of complex interventions: Medical 

Research Council guidance. BMJ. 2015;350:h1258. 

292. Grady M. Qualitative and Action Research: A Practitioner Handbook. Bloomington: Phi Delta 

Kappa International 1998. 

293. Elo S, Kyngäs H. The qualitative content analysis process. J Adv Nurs. 2008;62(1):107-115. 

294. Hakkennes S, Dodd K. Guideline implementation in allied health professions: a systematic review 

of the literature. Qual Saf Health Care. 2008;17(4):296-300. 

295. Gotlib Conn L, McKenzie M, Pearsall EA, et al. Successful implementation of an enhanced 

recovery after surgery programme for elective colorectal surgery: a process evaluation of champions' 

experiences. Implement Sci. 2015;10:99. 

296. Nieuwenhuizen WF, Weenen H, Rigby P, et al. Older adults and patients in need of nutritional 

support: Review of current treatment options and factors influencing nutritional intake. Clin Nutr. 

2009;29(2):160-169. 

297. Gillis C, Martin L, Gill M, et al. Food Is Medicine: A Qualitative Analysis of Patient and 

Institutional Barriers to Successful Surgical Nutrition Practices in an Enhanced Recovery After Surgery 

Setting. Nutr Clin Pract. 2019;34(4):606-615. 

298. Short V, Atkinson C, Ness AR, et al. Patient experiences of perioperative nutrition within an 

Enhanced Recovery After Surgery programme for colorectal surgery: a qualitative study. Colorectal Dis. 

2016;18(2):O74-O80. 

299. Byrnes A, Young A, Mudge A, et al. Prospective application of an implementation framework to 

improve postoperative nutrition care processes: Evaluation of a mixed methods implementation study. Nutr 

Diet. 2018;75(4):353-362. 



178 

 

300. Laur C, Keller HH. Implementing best practice in hospital multidisciplinary nutritional care: An 

example of using the knowledge-to-action process for a research program. JMDH. 2015;8(2):463-472. 

301. Dogherty EJ, Harrison MB, Graham ID. Facilitation as a role and process in achieving evidence-

based practice in nursing: A focused review of concept and meaning. Worldviews Evid Based Nurs. 

2010;7(2):76-89. 

302. Harvey G, Loftus‐Hills A, Rycroft‐Malone J, et al. Getting evidence into practice: the role and 

function of facilitation. J Adv Nurs. 2002;37(6):577-588. 

303. Rycroft-Malone J, Harvey G, Kitson A, et al. Getting evidence into practice: ingredients for 

change. Nurs Stand. 2002;16(37):38-43. 

304. Zych MM. How can Researchers and Research Users Initiate Integrated Knowledge Translation 

(IKT) Partnerships? University of Toronto: ProQuest Dissertations Publishing 2019. 

305. Roussos S, Fawcett S. A review of collaborative partnerships as a strategy for improving 

community health. Annu Rev Public Health. 2000;21(1):369-402. 

306. Segrott J, McIvor M, Green B. Challenges and strategies in developing nursing research capacity: 

A review of the literature. Int J Nurs Stud. 2006;43(5):637-651. 

307. Victorian Government Department of Human Services. Health independence programs guidelines. 

Avaliable at: https://www2.health.vic.gov.au/hospitals-and-health-services/patient-care/rehabilitation-

complex-care/health-independence-program/hip-guidelines. Accessed January 23, 2019.  

308. Goldsmith J, Wittenberg-Lyles E, Rodriguez D, et al. Interdisciplinary Geriatric and Palliative 

Care Team Narratives: Collaboration Practices and Barriers. Qual Health Res. 2010;20(1):93-104. 

309. Kilgore RV, Langford RW. Reducing the failure risk of interdisciplinary healthcare teams. Crit 

Care Nurs Q. 2009;32(2):81-88. 

310. Propp KM, Apker J, Zabava Ford WS, et al. Meeting the Complex Needs of the Health Care Team: 

Identification of Nurse—Team Communication Practices Perceived to Enhance Patient Outcomes. Qual 

Health Res. 2010;20(1):15-28. 

311. Curley C, McEachern JE, Speroff T. A Firm Trial of Interdisciplinary Rounds on the Inpatient 

Medical Wards: An Intervention Designed Using Continuous Quality Improvement. Med Care. 

1998;36(8):AS4-AS12. 

312. Xyrichis A, Lowton K. What fosters or prevents interprofessional teamworking in primary and 

community care? A literature review. Int J Nurs Stud. 2008;45(1):140-153. 

313. Jünger S, Pestinger M, Elsner F, et al. Criteria for successful multiprofessional cooperation in 

palliative care teams. Palliat Med. 2007;21(4):347-354. 

314. Sargeant J, Loney E, Murphy G. Effective Interprofessional Teams: "Contact Is Not Enough" to 

Build a Team. J Continuing Educ Health Professions. 2008;28(4):228-234. 

315. Ament SM, Gillissen F, Moser A, et al. Factors associated with sustainability of 2 quality 

improvement programs after achieving early implementation success. A qualitative case study. J Eval Clin 

Pract.2017;23(6):1135-1143. 

316. May CR, Mair F, Finch T, et al. Development of a theory of implementation and integration: 

Normalization Process Theory. Implem Sci. 2009;4(1):29-29. 

 

 

 

 

 

 

 

 

 

 



179 

Appendices 

Appendix 1. Nutrition Reference Committee 

Purpose 

To provide expert advice and feedback to the research team throughout the entire 

project (Phases 1-4). 

Scope and Functions 

Phase 1: Troubleshoot possible obstacles and identify wards to collect data on (1 meeting per member). 

Phase 2: Refine semi-structured interview guide (1 meeting per member). 

Phase 3: Co-create intervention strategies (2-4 meetings per member/group). 

Phase 4: Troubleshoot possible obstacles (1-2 meetings). 

Members 

Researchers 

Megan Rattray, PhD Candidate, Dietitian 

Shelley Roberts, Research Fellow, Dietitian 

Ben Desbrow, Associate Professor Nutrition and Dietetics, Griffith 

Andrea Marshall, Professor Acute and Complex Care Nursing, Griffith 

Doctor(s) Martin Wulschleger, Director of Trauma 

Nurses 

Naomi Thompson, Acting Nurse Unit Manager (C2 East- Digestive health) 

Jade Neave, Clinical Nurse Practice Development (C2 East- Digestive health) 

Tracey Black, Clinical Nurse Consultant, Quality Improvement Lead (Nutrition) 

Food service 
Zane Hopper, Assistant Director of Food Services 

Leisa Bromiley, Advanced Food Services Dietitian 

Dietitians 
Alan Spencer, Director of Nutrition & Food Services 

Rumbidzai Mutsekwa, Senior Clinical Dietitian 

Patient 

representatives 

Marie, Previous patient (orthopedic surgery) 

Nina, Previous patient (lower gastrointestinal surgery) 
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Appendix 3. Medical career structure 

Position Description 

Intern Doctors who have been accepted into an intern training program 

under the supervision of their employing hospital. Generally, this 

will be the 1st year of practice following completion of a medical 

degree. 

Junior House Officer Doctors in their first year of service after eligibility for full 

registration as a medical practitioner. Generally, this will be their 

second postgraduate year.  

Senior House Officer Doctors in their third or subsequent years of practical experience 

after eligibility for full registration as a medical practitioner. 

Principal House Officer Doctors in their fourth or subsequent year of postgraduate study. 

They are not undertaking an accredited course of study leading to 

a higher medical qualification. This position is an equivalent level 

to Registrar. 

Registrar Doctors undertaking an accredited course of study leading to a 

higher medical qualification.  

Senior Registrar Doctors who have a specialist registration with the Medical Board 

of Australia and are undertaking an accredited course of study 

leading to a higher medical qualification. 

Fellow Doctors who have completed their advanced training in a 

specialized filed and are required to do a Fellowship Year before 

they can get specialist registration (a requirement of some 

Colleges).  

Consultant The most senior doctors who are directly responsible for decision 

making related to hospitals and giving treatment to the patients. 

They have completed their specialist training and have been 

placed on the specialist register in their chosen specialty.  
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Appendix 4. Pathway for recommencing feeding after colorectal surgery 

 

Is the patient an elective, adult, 

colorectal patient? 

‘Opt out’ of pathway for other 

reason? (specify reason in 

ORMIS report) 

For early oral feeding pathway: 

Day of surgery (POD0) 

• Free fluid diet (FLUD) prescribed in ORMIS (by surgeon) and made available to

patient (by nursing staff) once they are safe to consume liquids (~4 hours after

surgery)a

• 1 x Recover supplement drink to be given (by nursing staff) once patient returns to

the ward and is safe to consume liquids (~4 hours after surgery)a

aCheck for allergies in eMR and refer to supporting documents for provision of oral nutrition 

support (PRO0707), food allergies (PRO1764), texture modified diets (PRO968) and refeeding 

syndrome (GL1673) prior to giving patient anything to eat or drink (nursing staff) 

Postoperative day one (POD1) 

• Based on patients’ food preferences and clinical status, surgeon’s discretion to

either:

o Upgrade diet to high protein supplement diet (HPSU)ᵇ and provide a short

explanation for diet upgrade and the importance of nutrition for recovery;

OR

o Continue free fluid (FLUD) diet and specify reason in eMR (surgical team)

• Refer patient to dietitian if suspected malnutrition or malnutrition risk (surgical team

and/or nursing staff)

• Show patient how to order meals on their bedside computer (treating nurse/assistant

in nursing) and encourage them to order high energy/high protein options such as

Sustagen, Recover, flavored milk, yoghurt and custard.

ᵇ Is equivalent to the ‘full diet’ (and thin fluids) with extra high protein and energy options 

Postoperative day two (POD2) and thereafter  

• Review diet if not yet upgraded to HPSU (surgical team)

• Surgeon’s discretion to downgrade patient’s diet code if not tolerating current diet or

has prolonged ileus

• Refer patient to dietitian if poor oral intake continues (consuming <50% of meals)

(surgical team and/or nursing staff)

Not for pathway – discretion of 

surgeon to manage accordingly 

NO 

YES 

YES 

NO 
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Roles and responsibilities 

Surgeon 

and team 

In theatre: 

• Identify patients appropriate for the early oral feeding pathway and write 

“For early oral feeding pathway: free fluids and 1 x Recover drink to be 

given once they are safe to consume liquids (~within 4 hours after 

surgery)” in ORMIS report. 

During ward rounds: 

• Upgrade patient’s diet code in line with their clinical status and 

preferences (e.g. prefer solids – HPSU; prefer liquids – FLUD diet).  

Document new diet in eMR and verbally relay change to the nurse in 

charge. 

• Briefly explain reason for diet prescription and importance of nutrition 

after surgery.  

• Refer patient to a dietitian if they are eating poorly (<50% of meals). 

• Ensure pathway is adhered to as clinically appropriate. 

Nursing 

staff 
• Deliver 1 x Recoverᵃ supplement drink to patient once they return to the 

ward after surgery and are safe to drink. Check for allergies, need for 

thickened fluids and risk of refeeding prior to delivery (refer to supporting 

documents identified in pathway). 

• Source appropriate foods and/or fluids for patient (according to their diet 

code and allergies etc. as outlined above) when they arrive to the ward. 

• Treating nurse to orientate patients to the meal ordering function on their 

bedside computer (on POD1 if possible) and encourage them to order 

high energy/high protein options such as Sustagen, Recover, flavoured 

milk, yoghurt and custard. Assistant in nursing (AIN) to check patients 

have been shown this function.   

• Refer patient to dietitian if you suspect they are malnourished or if they 

are consuming <50% of meals. 

• Ensure early oral feeding pathway is adhered to as applicable. 

Dietitian • Participate in postoperative nutrition care as required 

ᵃ Ingredients: Maltodextrin, Hydrolysed Collagen, Cane Sugar, Acidity Regulators (296, 330), Flavour, Thickener 

(415), Preservative (202), Colour (129) 
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Appendix 5. Preoperative nutrition handout 

Nutrition After Surgery 

 

Nutrition is part of your treatment   

 

Nutrition is essential for health and well-being, especially after surgery when your body is 

recovering from the operation. Good nutrition after surgery can help to: 

 

• Prevent complications and infections;  
• Improve wound healing; 

• Maintain weight, muscle, strength and energy;  

• Reduce time spent in hospital; and 

• Improve recovery after leaving the hospital. 

 

Having enough energy (calories or kilojoules) and protein each day is important for your 

recovery. Good sources of both energy and protein include dairy (milk, custard, yoghurt, and 

cheese), chicken, beef, fish, eggs and nutritional drinks (e.g. Sustagen, Recover, and Resource 

Plus).  

 

Eating and drinking after surgery 

 

• After surgery you will be advised what foods you are able to eat and drink.  

• It is important to start drinking and eating once your doctor or nurse has said you can. 

• Most patients are able to have liquid foods such as milk, custard, yoghurt, cordial and soup 

within 4 hours after surgery. Your nurse may also bring you a nutritional drink (Recover) – 

drink as tolerated. 

• You may be allowed to start eating your usual diet on the day after surgery. Eat to how you 

feel (you may start slowly and eat more as you are able).  

   

How can we support your nutrition intake? 

 

• Meals are ordered through your bedside computer. Please ask a nurse for help if you are 

unsure how to do this. Try to order foods that you think you can tolerate or would enjoy.  

• If you are on a liquid diet, consider ordering high energy and protein foods, such as, 

flavoured milk, yoghurt, custard, and nutritional drinks like Sustagen (milk-based drink) 

and/or Recover (cordial-based drink).  

• Be sure to ask for snacks between meals. If you are on a liquid diet, you will be offered 

flavoured milk, custard, or yoghurt. If you are on a high protein diet, you will be also 

offered cheese and biscuits. 

• Ask your health professionals (dietitian, doctor, nurse) if they think you are getting enough 

nutrition.    

• Ask to see a dietitian if you have food intolerances that prevent you from eating foods 

suggested in this leaflet. 

Study material - Improving Postoperative Feeding Practices; Megan Rattray (PhD Candidate); 

Griffith University, Building G40, Room 2.59; megan.rattray@griffithuni.edu.au   

mailto:megan.rattray@griffithuni.edu.au
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Appendix 6. In-depth list of patients’ responses to intervention strategies 

Receiving nutrition-related messages from doctors   

(i) Improved attitudes and behaviours towards ONS

Quote 1: “Actually, the doctors did say those drinks were good for me or something 

… I used to complain about them. But I knew I had to have it… I knew it was to build 

me up and it has everything in it which was good” (P11, F, 64yo). 

Quote 2: “[I was drinking the Resource drinks at the start] because the doctor asked 

me too. He said drink one of these at every meal. I said “ok.” He said, “high 

protein.” [I thought] ‘Ok, that’s high protein’” (P28, M, 36yo).  

Quote 3: “The one [nurse] that was on last night was very, very good and as I said 

earlier – ‘Your Resource drink, would you like to try that again?’ She said, ‘It is 

very, very good for you’ and I said, ‘Alright, just to make you happy.’ It wasn’t all 

that bad” (P39, M, 70yo). 

(ii) Desired more specific nutrition advice

Quote 4: “Ah [it was] a bit confusing sometimes as to what I should and what I should 

not eat. Everybody is telling me ‘you’ve got to eat’ and ‘you’ve got to drink.’ Some 

people tell me ‘you’ve got to just sip a little bit’, other people say ‘you should get a 

bit of fluids in.’ When I did one, it would contradict the other… Some of the 

instructions were to ‘drink liquids – just sip, sip, sip’ and ‘you need to be keeping 

your fluids up because you are dehydrated.’ Then one day… they asked me those 

questions – ‘what did you have to eat?’ Me: ‘bugger all really in the way of eating 

but I had about seven glasses of water.’ Them: ‘don’t drink so much water.’ I’m 

going ‘I wish you would make up your mind’, you know, one minute I am told to 

drink fluids… and the next minute I’m told it’s too much fluid. So maybe more 

specification on the quantities... not just ‘sip, sip, sip’, rather ‘a couple of cups a 

day’ – something you can measure” (P26, M, 71yo). 

Quote 5: “When I first met you, you said you are not doing suggestions, only records 

right. So, what the patients want, I think, is more suggestions or guidance from the 

hospital. Right, because we are not nutrition experts, we don’t know what to eat after 

surgery. So, we would rather have more guidance than only records” (P28, M, 36yo). 

Receiving a one-page nutrition handout before surgery   

(i) Varied views on the utility of the resource in the preoperative setting

Quote 6: “I vaguely remember reading that [the preoperative nutrition handout]at 

home but because I had the anaesthetist and all of the important letters, I don’t think 

I took a great deal out of that one because I wasn’t really concentrating on nutrition. 

I was more scared of reading about the anaesthetic side effects and what could 

happen and all of the scary stuff to do with surgery. But I think afterwards when you 

are ready to make choices and put your own menu up, I reckon that would be good 

to have a... thing about food choices after surgery. Because before surgery, I can tell 

you, I am not thinking about nutrition. I am just thinking, ‘am I going to get 

through’” (P06, F, 39yo). 
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Quote 7: “I may have been given a yellow handout… I can’t remember. But yes, 

anything you can work out before your surgery while you are still thinking 

properly, I think would be very important” (P39, M, 70yo). 

Quote 8: “I didn’t read them [the preoperative handouts]. I just got so much paper 

work on that day, I sort of flicked and went ‘yep, yep, yep’… I don’t think it was… 

necessary” (P08, F, 49yo). 

Quote 9: “Before the operation I don’t remember anything about food or nutrition 

being talked about... I would say that it was important that that information was 

available” (P39, M, 70yo). 

(ii) Desired more specific information after surgery   

 

Quote 10: “I would rather have a guide for the kind of food I am allowed to eat 

after surgery. I would provide guidance on the food… which is helpful for my 

recovery after surgery. I would like to have guidance on that… I got a yellow sheet 

at the preadmission. I read it. It’s not very specific. It is very general. It only said 

high protein” (P28, M, 36yo). 

Quote 11: “[What would be useful is if] when you woke up from surgery, you were 

given a list of stuff… [that] will do you wonders for your recovery. But also if they 

had said before the operation, when you are still lucid, here is a list of the things that 

could be available to you… is there any of these foods that you are not comfortable 

with, and get them out of the way with before you even start lifting the lid [of the 

meal]… that sort of thing. That is probably the biggest thing I can think of” (P39, 

M, 70yo). 

Being informed how to order meals 

(i) Patients trust the hospital to provide appropriate foods following surgery 

 

Quote 12: “If I wanted something different, I could just talk to the nurse or go 

online and order what I want. But I guess if I order some things, nothing is good if 

you order too much. So that is what I followed. You are not going to give me things 

that are going to make it harder for me to pass the wind or open the bowel. You are 

going to give me something to help” (P20, M, 64yo).  

Quote 13: “I trust the people are giving them the right stuff if I can’t make that 

decision until you get better with your pain management. The only difference I’ve 

made is being able to pick my own menu, which I didn’t know you could do until the 

end – that is the most important thing of all... I was under the belief that what was 

put in front of me was something I had to eat, and it had something to do with the 

healing process. But it may not have been that. I may have been able to eat something 

I would have preferred to eat and had the same consequences at the end... When I 

did have the choice there was less wastage and I felt a lot happier eating it” (P39, 

M, 70yo). 

(ii) Uncertainty around self-selecting dietary options 

 

Quote 14: “No one told me [I could order my own meals]. I knew you could do it but 

I just thought for a start, I had to have a certain liquid meal – that is what they needed 

to give me… [and later on] I was just not feeling well enough to just go and do that 

[order online]” (P11, F, 64yo).  
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Quote 15: “You asked me several times if I had ordered my meal and I hadn’t 

because what they were giving me was sufficient. If I was ordering, I feel I would 

have ordered things that I should not have had – but then again it probably would 

not have let me order it any way. But then I would have ended up with a tray full of 

stuff and I wouldn’t have been able to eat half of it” (P05, M, 53yo). 

 

Quote 16: “Well when I first went onto soft, [I was] not [eating] much – it was just 

a soft diet. Um, then I went on the full [diet] and high protein, so… it was all good, 

but probably still not knowing what food choices to actually pick, I think. I guess 

they see the menu and think we can do it and choose anything, but from patients’ 

perspective we are scared to know what foods to actually put into your body. You 

are scared to what might cause a blockage or something like that” (P06, M, 39yo). 

Provision of ONS three times per day 

(i) Perceived benefits associated with ONS positively influenced consumption 

 

Quote 17: “Looking at the container, like almost one whole side of it listed all the 

ingredients that were in the packet and it was like ‘whoa – I would be stupid not to 

have it’” (P05, M, 53yo). 

Quote 18: “Yeah, I think they are really good for a base, especially for coming out 

of surgery... They are nice but, yeah, I think it is just an acquired taste… I think they 

were of benefit for me, you know. Especially if I wasn’t eating properly, I think it just 

helped” (P18, M, 54yo). 

(ii) Association of ONS with negative experiences/outcomes hindered consumption    

 

Quote 19: I didn’t really like the supplement drink because it is overly sweet and 

thick, and I found it made me feel more nauseated and I am not too sure if that is 

because I was on the Optifast program before I started, and I didn’t really like the 

Optifast shakes… I mean I had a couple of the vanilla ones but the chocolate, I did 

not like at all” (P06, F, 39yo).  

Quote 20: “Oh, they’re horrible! They literally caused me to stay five days more in 

the hospital. It was horrible… because of the drama... I think that was the day I drunk 

that bottle too quickly, like within 3 minutes. It was too quick. My body could not 

take that so quickly [and I was sick and subsequently had a NGT [nasogastric tube] 

inserted” (P28, M, 36yo). 

(iii) ONS flavour was tiresome 

 

Quote 21: “I didn’t mind them but because of the amount I was getting, I was sort of 

getting over it, because I was like ‘this is too much, I can’t drink another one.’ They 

were pretty sweet and… that other one (Resource 2.0) was just over the top sweet” 

(P05, M, 53yo).  

Quote 22: “They were good, nice. I think they were quite good – those Resource 

drinks. They do get a little bit… like now… drinking them every day is too much... 

three a day, every day for seven days is quite a lot” (P02, M, 59yo). 

F, female; M, male; ONS, oral nutrition supplement; yo, years old. 
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Appendix 7. In-depth list of staffs’ responses to intervention strategies 

Perceptions of the intervention 

(i) Nutrition-related messages to patients are important, but improvement is required

Quote 1: “I don’t think we are good at doing it. The actual nutritional part of it, you 

know, talking about the macronutrients… I think in general we know what patients 

are able to tolerate. But the actual nitty gritty of what kind of food they are going to 

get served up... I don’t think we have any of that in our training. So, I think that role 

of a dietitian in part of an ERAS protocol is important... I think the actual giving 

them food and what they should eat, what they shouldn’t eat – that needs to come 

from a dietitian, because we just don’t get training in those kind of messages” (P09, 

Doctor, M). 

Quote 2: “I think it’s good that they [doctors] are able to provide that information 

to the patients, but there’s still that confusion from patients about what can I have 

when I go home’ and ‘what can I have when I’m here?’ And so, we bring that up 

with the doctors anyway and they say, ‘oh you know, refer to the dietitian’ and it sort 

of goes back to the dietitian anyway. Yeah, but I think it’s good that they’re at least 

having some involvement with their [patients] nutrition” (P02, Nurse, F). 

(ii) Information sessions increased awareness (and acceptance) of intervention among

nurses

Quote 3: “I think we had a pretty good work up to it, the in-services and warnings, 

and it was in the nurse scrums and I think most of the staff were pretty well aware of 

it… We had in-services and then our clinical facilitator was there, and she would 

also mention it. There were always pamphlets on the table and we were well aware 

before it commenced… [The purpose of the study was] to protect them [patients] 

from like nutrition deficiencies immediately post-op and rehabilitate their gut 

quicker” (P04, Nurse, F). 

Quote 4: “We were made aware of it. We had a lot of in-services on it. I know not 

everyone could have gone to those, but we got emails about it too, so we were well 

aware of it and that it was being conducted. [The purpose the study was] so we can 

get them [patients] exposed to nutrition… straightaway after they’ve had their 

procedure instead of sort of delaying it” (P02, Nurse, F). 

Quote 5: “Can’t say I understand exactly what the specific goal of this study was, 

but as with any nutrition intervention I imagine it had something to do with 

improving postoperative... oral intake and… increasing diet... more rapidly... so 

trying to do things faster. [I think my peers were]… very unaware or if aware… fairly 

uninvolved… I suppose… had we been maybe educated and potentially there is a 

session where all of the doctors or nurses were told specifically about what this 

intervention was… it may have meant something more, but generally speaking in a 

daily nurse or doctor’s routine, the addition or subtraction of some… new 

intervention... initiated by let’s say… somebody who would be considered an outside 

party, probably doesn’t have much effect on their daily routine. We have other things 

that are bigger and more important to worry about” (P08, Doctor, M). 

(iii) Staffs’ views on prescribing solids differed to the EOF pathway
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Quote 6: “So generally speaking I think there is healthy medical belief, maybe not 

held in any great evidence-base, but a healthy medical belief that until the bowels 

are opening, until something is coming out of the back end, at least wind, and we 

know that the bowels are working, putting things [food and liquid] in the top end is 

kind of stupid. So, if you had a sink and it’s clogged, would you continue to put water 

in that sink or do you wait for the blockage to pass through?” (P08, Doctor, M). 

Quote 7: “[Patients should be allowed solids] when they open their bowels, that’s 

when at least. I don’t offer solids to patients because some of these patients… it is 

easier to tolerate liquids, it is easier to go down postoperatively and in case they 

vomit and you have to put an NG (nasogastric tube) in, it’s easier for the liquids to 

come out and aspirate, than having solids, because the tube would get blocked” (P07, 

Doctor, M).  

Quote 8: “Soft diets, in our mind set, transitioning from nothing to a thin liquid which 

can be absorbed easily or spat out very easily or aspirated out of a NGT easily, to 

free fluid diets to a soft diet, to a solid diet, the concept behind it, as I understand it, 

as I continue to use it, is just testing each patients gut as to what they are going to 

tolerate, and the use of soft diet was just one step on the ladder towards normal. So, 

I would use either one as a step along the way” (P08, Doctor, M). 

(iv) Divergent views regarding the generic use of ONSa

Quote 9: “I think it’s good that the option is there, and whether or not the patient 

can tolerate it or not, can deal with that when it comes. But I think that it’s good that 

at least, like we do get patients who are hungry post-op or want to have a drink post-

op, so then you can give them something more nutritious than… water or apple juice” 

(P02, Nurse, F).  

Quote 10: “I definitely think we should be encouraging patients with food first. So, if 

they are eligible, they can go onto a high protein diet, and also they can order their 

own supplements on the clear and free fluid diet. So, I would be going with food first, 

then supplements, and if that is not successful then we would be having the discussion 

around if enteral feeding is appropriate” (P06, Dietitian, F). 

Perceived impact of the intervention 

(i) Improved initial prescription of nutrition, but limited improvement in diet

progression

Quote 11: “I think I did become more aware of making sure we did understand... that 

we need to put patients on high protein diets. I think the supplement part of the 

postoperative plan was more consistent… now we kind of just put it on their 

medication chart straight away after operation… I think that was more consistent, 

that they were getting nutrition more early” (P09, Doctor, M). 

Quote 12: “The only change I have seen… has come from a person who… in the vast 

majority of cases is the one guiding ward rounds and in control of bedside patient 

care… [who] began demanding that all of [their] juniors chart Resource on a 

regular basis. So I suppose this is the singular piece of evidence that there has been 

any change… that a singular person in a position of power has deemed fit to make 

other people… prescribe food on a medication chart… [so]… qualitatively, that is 
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in our practice, we have changed… we write down Resource and make people drink 

Resource now (laughs). Oh, and now we ask for high protein things, like if we put 

‘high protein’ in front of said diet, like ‘fluid’ [would become] ‘high protein fluid’ 

diet; or ‘solid diet’ [would become] ‘high protein soft’ or ‘high protein diet’, that 

seems to have changed. We have gotten use to using that term now” (P08, Doctor, 

M). 

Quote 13: “Yeah, so it’s still up to the doctor’s discretion as to how they want to 

upgrade the patients or… if they’re not tolerating those foods and their bowels 

aren’t working or anything, then they generally don’t want to upgrade [their diet]. 

They tend to take it a bit easier with them and not upgrading them as fast… so that 

hasn’t changed” (P03, Nurse, F). 

Quote 14: “Overall, I think we still did what we would normally do. I don’t think we 

changed practices that much... We are always feeding patients as early as possible. 

We couldn’t do it any earlier than that” (P07, Doctor, M). 

(ii) Improved awareness of and responsibility for nutrition among staff

Quote 15: “Overall, I think the ward is more aware that people should be eating, 

even the nurses sometimes will remind us, you know, ‘can you upgrade their diet?’, 

rather than just leaving everything to us, because sometimes we forget. So, I think 

the ward has been more aware, and more proactive as well, from that point of 

view” (P09, Doctor, M). 

Quote 16: “The huge benefit was educating the staff, it was making us more aware 

and the doctors are now more proactive, so it will affect future admissions I think, 

and… doctors will just become more curious about it and want to invest more 

knowledge into it... Yeah, it opened our surgeons’ eyes more, and you know nursing 

staff are sort of questioning, ‘is this patient meant to have this?’ So yeah, I think it 

was successful” (P04, Nurse, F). 

(iii) Perceived greater patient participation in care

Quote 17: “I don’t think personally it [the intervention] made a huge difference in 

terms of post-operative complications... but I think it’s probably better for the 

patient’s wellbeing, and like I said one of the first things they like to ask you is 

‘when can I eat?’ So, I think being able to give them something that’s a bit 

substantial is good for them, rather than just some jelly you know. That really helps 

them mentally” (P03, Nurse, F). 

Quote 18: “Everyone was aware, even patients they’re aware, even sometimes they 

ask are they going to get a drink? And sometimes they’re aware this is important for 

them. I think this is another part, the awareness, so I would say it is successful” (P01, 

Nurse, F). 

EOF, early oral feeding; ERAS, Enhanced Recovery After Surgery; F, female; M, male; ONS, oral nutrition 

supplements.  




