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Abstract 

Background: Elective surgery in obese adults carries higher risk of post-operative infection, 

respiratory and cardiac events, and prolonged hospital stays. Consequently, surgeons often 

request that obese patients lose weight prior to surgery. Very Low Calorie Diets (VLCDs) are 

the most effective non-surgical, non-pharmacological approach to weight loss, and could be 

the choice of intervention prior to non-bariatric elective surgery, but there is a lack of 

literature available to prove their efficacy specifically for this patient group. The inappropriate 

administration of VLCDs in the pre-operative period carries risks, such as malnutrition, which 

can increase risk of surgical complications. Dietitians are the most suitably qualified health 

professionals to provide comprehensive, safe and evidence-based care for obese patients on 

restrictive diets. The dietitian-led Pre-Surgical VLCD Clinic model of care at Logan Hospital, 

Queensland, Australia was established to support obese elective surgical patients to lose 

weight pre-operatively. In this clinic, the dietitian is well-equipped to lead the patients’ care 

by being accredited with extended scope of practice to order blood tests and being an 

Accredited Optifast® Healthcare Professional to prescribe and manage VLCDs in medically 

complex patients. The model of care which underpins the dietitian-led VLCD Clinic includes a 

strict eligibility criterion with weight loss targets, interdisciplinary team involvement from 

anaesthesiologists and surgeons, and prompt surgery dates post weight loss. This model of 

care has not been evaluated previously. 

Aim:  To evaluate the feasibility and effectiveness of the dietitian-led Pre-Surgical VLCD Clinic 

model of care by examining pre-surgical weight loss in obese patients prior to non-bariatric 

elective surgery, whether patients were able to proceed to surgery, patient engagement, and 
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patient and surgeon satisfaction with the service. Surgeons’ reported perceived positive 

changes in surgical procedures due to the dietitian-led VLCD Clinic treatment were also noted. 

Methods: Eligible participants were adult patients referred to the dietitian-led VLCD Clinic and 

engaged in VLCD treatment from September 2017 to September 2018. The dietitian 

prescribed a VLCD based on VLCD meal replacement products, patients’ individual protein 

requirements and preferences. Patients attended fortnightly dietitian appointments where 

their weight, adherence to diet, barriers to adherence, and side effects were monitored. 

Target weights were set achieve to proceed to surgery by the referring surgeon, or, if a surgery 

date was already booked, no target weight was set. Interventions, education, counselling and 

coordination of care were also provided at each appointment by the dietitian in line with the 

structured evidence-based Nutrition Care Process. Data retrospectively collected from 

medical charts included weight and BMI changes, time to reach targeted or adequate weight 

loss, attendance rates, and pathology results. Additionally, patients who had been treated 

from April to October 2019 were surveyed using a paper-based survey. Surgeons who had 

referred patient(s) were surveyed using an online survey in June 2019. Descriptive analyses 

were used for quantitative data, and open-ended survey responses were reported 

descriptively. 

Results: Forty-five patients were treated in the dietitian-led VLCD Clinic (46±12.7yrs, 89% 

female, BMI 44.9±6.2kg/m2) between September 2017 and September 2018 inclusively. 

Average weight loss was 8.7kg (7% body weight) from baseline (p<0.05). Twenty-nine patients 

(71%, n=29/41) who were given a weight loss target achieved adequate weight loss to proceed 

to surgery as per clinical judgement of their surgeon, and time taken to achieve this was 

10.8±4.4 weeks. Fifty percent of patients (n=22/44) reported side effects from VLCD, with 93% 

of these resolving, and none leading to cessation of VLCD treatment. Overall failure to attend 
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rate was 9% (n=28/302 appointments). Pathology showed no changes in kidney and liver 

function from baseline to completion (p>0.05). All patients (overall response rate 59%, 

n=24/41) reported they were satisfied with the service. Their most common responses to 

what they liked about their experience were: weight loss success; contact with the dietitian; 

and ability to receive feedback. Surgeons agreed that the dietitian-led VLCD Clinic treatment 

had assisted with ease of operation (83%, n=10/12) and shortened operating time (75%, 

n=9/12). All surgeons (n=16) agreed that they would recommend this service be implemented 

in other facilities.  

Conclusion: This dietitian-led Pre-surgical VLCD Clinic and the unique model of care that 

underpins it is feasible and effective in supporting obese adults to safely lose weight prior to 

elective surgery, patients are satisfied with the treatment provided, and surgeons agree it is a 

valuable service and believe that the treatment provided has a positive impact on surgical 

procedures. A larger study with a control group is planned to add rigour to these results and 

to adequately evaluate surgical risk reduction outcomes. If successful, a plan for 

implementation of the model in other facilities will be developed. 



5 

Table of Contents 
Acknowledgements .................................................................................................................... 1 

Abstract ...................................................................................................................................... 2 

List of Tables ............................................................................................................................... 9 

List of Figures ............................................................................................................................ 10 

List of Supplementary Materials .............................................................................................. 11 

Glossary of key terms ............................................................................................................... 12 

Chapter 1: Introduction ............................................................................................................ 13 

1.1 Background ..................................................................................................................... 13 

1.2 Outlining the dietitian-led Pre-Surgical VLCD Clinic and model of care ......................... 18 

1.2.1 Principles of the model of care ................................................................................ 18 

1.2.2 Process and time-frames of the model of care ....................................................... 19 

1.2.3 Dietitian-led VLCD Clinic eligibility criteria and rationale ....................................... 22 

1.2.4 Dietitian-led VLCD Clinic exclusion criteria ............................................................. 23 

Chapter 2: Literature Review .................................................................................................... 26 

2.1 Preface ............................................................................................................................ 26 

2.2 Methods .......................................................................................................................... 26 

2.2.1 Data collection methods and search strategy ......................................................... 26 

2.2.2 Screening & Eligibility Criteria ................................................................................. 27 

2.2.3 Data extraction tables ............................................................................................. 28 

2.2.4 Comparing primary outcomes from the literature ................................................. 29 

2.3 Results of literature search ............................................................................................. 30 

2.3.1 Literature search flow diagrams .............................................................................. 30 

2.3.2 Study characteristics of eligible studies .................................................................. 33 

2.4 Discussion of literature review ....................................................................................... 43 

2.4.1 Presence of a model of care and dietitian involvement ......................................... 43 

2.4.2 Weight loss achieved ............................................................................................... 47 

2.4.3 Weight loss targets .................................................................................................. 50 

2.4.4 Patient engagement in a VLCD model of care ......................................................... 52 

2.4.5 Patient tolerance to VLCD and meal replacement products ................................... 53 

2.4.6 Adherence to VLCD .................................................................................................. 55 

2.4.7 Safety of VLCD treatment ........................................................................................ 57 

2.4.8 Patient satisfaction and surgeon perspectives........................................................ 59 

2.5 Summary of literature review ........................................................................................ 61 

2.6 Research Aims ................................................................................................................ 62 

2.6.1 Study Aims ............................................................................................................... 62 



6 
 

2.6.2 Research questions .................................................................................................. 63 

Chapter 3: Methodology .......................................................................................................... 65 

3.1 Overview ......................................................................................................................... 65 

3.2 Ethical Considerations .................................................................................................... 66 

3.3 Study One: Pre-Surgical dietitian-led VLCD Clinic retrospective evaluation .................. 66 

3.3.1 Study design and rationale ...................................................................................... 66 

3.3.2 Study setting ............................................................................................................ 66 

3.3.3 Eligible patients for inclusion in the study .............................................................. 67 

3.3.4 Data collection methods.......................................................................................... 67 

3.3.5 Primary Outcomes ................................................................................................... 68 

3.3.6 Secondary Outcomes ............................................................................................... 70 

3.3.7 VLCD prescription .................................................................................................... 75 

3.3.8 VLCD meal replacement products ........................................................................... 79 

3.4 Dietitian treatment ......................................................................................................... 82 

3.4.1 Dietary counselling and education .......................................................................... 83 

3.4.2 Blood test ordering and monitoring ........................................................................ 84 

3.4.3 Monitoring and management of side effects .......................................................... 85 

3.4.4 Safety considerations .............................................................................................. 86 

3.4.5 Addressing non-adherence to the dietary prescription .......................................... 88 

3.4.6 Failure to attend and discharge process ................................................................. 88 

3.5 Interdisciplinary team in the dietitian-led VLCD Clinic and model of care .................... 89 

3.6 The process of organising surgery .................................................................................. 90 

3.7 Written protocols, processes and agreements .............................................................. 91 

3.8 Data analysis ................................................................................................................... 92 

3.8.1 Data cleaning ........................................................................................................... 92 

3.8.2 Statistical Analysis ................................................................................................... 93 

3.9 Study Two – Patient Survey ............................................................................................ 94 

3.9.1 Study design ............................................................................................................ 94 

3.9.2 Inclusion and exclusion criteria ............................................................................... 94 

3.9.3 Survey design and summary of questions ............................................................... 94 

3.9.4 Survey distribution and collection ........................................................................... 95 

3.9.5 Consent and anonymity ........................................................................................... 95 

3.10 Study Three – Surgeon Survey ...................................................................................... 96 

3.10.1 Study design .......................................................................................................... 96 

3.10.2 Inclusion and exclusion criteria ............................................................................. 96 

3.10.3 Survey Distribution and collection ........................................................................ 96 

3.10.4 Consent and anonymity ......................................................................................... 97 



7 

3.10.5 Survey design and summary of questions ............................................................. 97 

3.11 Data Analysis for Surgeon and Patient surveys ............................................................ 99 

3.11.1 Data importing and checking................................................................................. 99 

3.11.2 Statistical and descriptive analysis overview ........................................................ 99 

3.12 Summary of methodology ............................................................................................ 99 

Chapter 4: Results ................................................................................................................... 101 

4.1 Overview ....................................................................................................................... 101 

4.2 Results of Study One: Pre-surgical dietitian-led VLCD Clinic evaluation ...................... 101 

4.2.1 Sample size and flowchart of eligible patients ...................................................... 101 

4.2.2 Patient characteristics of individuals treated in dietitian-led VLCD Clinic ............ 102 

4.2.3 Weight change of patients from start of VLCD treatment to day of surgery or end of 
VLCD treatment .............................................................................................................. 105 

4.2.4 Achieving target or adequate weight loss to proceed with surgery ..................... 106 

4.2.5 Receiving surgery and time-frames from achieving weight loss until surgery ..... 106 

4.2.6 Tolerance of VLCD indicated by side effects reported .......................................... 107 

4.2.7 Patient engagement with the dietitian-led VLCD Clinic model of care ................. 108 

4.2.8 Pathology results of patients from baseline to completion of VLCD treatment ... 109 

4.3 Results of Study Two: Patient survey ........................................................................... 112 

4.3.1 Sample size, response rate and eligible patients .................................................. 112 

4.3.2 Closed-ended questions regarding satisfaction of the clinic and model of care .. 112 

4.4.3 Qualitative analysis of open-ended patient survey questions .............................. 114 

4.4 Results of Study Three: Surgeon survey ....................................................................... 115 

4.4.1 Sample size and surgeon demographics ............................................................... 115 

4.4.2 Perceived changes to the operation resulting from dietitian-led VLCD Clinic 
treatment ........................................................................................................................ 116 

4.4.3 Satisfaction levels of the dietitian-led VLCD Clinic and model of care.................. 116 

4.5 Summary of results ....................................................................................................... 119 

Chapter 5: Discussion ............................................................................................................. 121 

5.1 Overview ....................................................................................................................... 121 

5.2 Primary Outcomes ........................................................................................................ 121 

5.2.1 Weight loss achieved ............................................................................................. 122 

5.2.2 Whether patients lost adequate weight to proceed to surgery ........................... 122 

5.3 Secondary Outcomes .................................................................................................... 124 

5.3.1 Characteristics of dietitian-led VLCD Clinic patients ............................................. 124 

5.3.2 Weight loss targets and time-frames .................................................................... 127 

5.3.3 Side effect tolerance, and adherence to VLCD treatment .................................... 129 

5.3.4 Patient engagement .............................................................................................. 133 



8 

5.3.5 Safety of dietitian-led treatment ........................................................................... 134 

5.4 Patient survey ............................................................................................................... 135 

5.5 Surgeon survey ............................................................................................................. 139 

5.6 Discussion summary ..................................................................................................... 143 

Chapter 7: Conclusion............................................................................................................. 145 

Bibliography ............................................................................................................................ 228 



9 

List of Tables 

Table 1: Literature Review Search Strategy for non-bariatric elective surgery studies ........... 27 

Table 2: Literature Review Search Strategy for bariatric systematic reviews .......................... 27 

Table 3: Baseline characteristics of non-bariatric elective surgery studies included in literature 

review ....................................................................................................................................... 38 

Table 4: Characteristics of bariatric surgery systematic reviews included in literature review

 .................................................................................................................................................. 39 

Table 5: Descriptive characteristics regarding the dietary prescription and model of care for 

non-bariatric elective surgery studies included in the literature review ................................. 40 

Table 6: Outcomes of non-bariatric elective surgery studies included in literature review .... 41 

Table 7: Outcomes measured in bariatric surgery systematic reviews included in literature 

review ....................................................................................................................................... 42 

Table 8: Comparison of VLCD meal replacement products used in dietitian-led VLCD Clinic . 81 

Table 9: Summary of closed-ended questions included in the patient survey for Study Two 96 

Table 10: Summary of closed-ended questions asked in surgeon survey for Study Three ..... 98 
Table 11: Descriptive characteristics of patients (n=45) in dietitian-led VLCD Clinic ............ 104 

Table 12: Comparison of weight change of patients across treatment within the dietitian-led 

VLCD Clinic .............................................................................................................................. 106 

Table 13: Outcomes of patients treated in dietitian-led VLCD Clinic ..................................... 108 

Table 14: Comparison of fasting pathology results at baseline and completion of dietitian-led 

VLCD Clinic treatment to demonstrate feasibility of biochemistry monitoring by the dietitian

 ................................................................................................................................................ 110 

Table 15: Closed-ended survey question responses from patients (n=23) treated in the 

dietitian-led VLCD Clinic ......................................................................................................... 113 

Table 16: Closed-ended survey question responses from surgeons (n=17) using the dietitian-

led VLCD Clinic ........................................................................................................................ 117 



10 
 

List of Figures 
 

Figure 1: Flow Diagram of the dietitian-led Pre-Surgical VLCD Clinic model of care at Logan 

Hospital ..................................................................................................................................... 21 

Figure 2. PRISMA Flow Diagram - Literature Search for non-bariatric surgery articles ........... 31 

Figure 3. PRISMA Flow Diagram - Literature Search for bariatric surgery systematic reviews 32 

Figure 4: Process of VLCD prescription as determined by the treating dietitian ..................... 77 

Figure 5. Flow chart of eligible and ineligible patients ........................................................... 102 

 

 
  



11 
 

List of Supplementary Materials  
 
 
Appendix A: Effective Public Health Practice Project Quality Assessment Tool for Quantitative 
Studies .................................................................................................................................... 148 

Appendix B: Ethics Approval from Metro South Human Research Ethics Committee and Griffith 
University Human Research Ethics Committee ...................................................................... 151 

Appendix C: Optifast Managing Complex Cases – Kidney Disease ........................................ 155 

Appendix D: Pre-Surgical VLCD Patient Dietary Guidelines ................................................... 156 

Appendix E: The Nutrition Care Process ................................................................................. 167 

Appendix F: The Very Low Calorie Diet (VLCD) Recipe Book ................................................. 171 

Appendix G: Baker IDI Factsheet: Plate it up: the portion guide ........................................... 191 

Appendix H: Baker IDI: Label Reading .................................................................................... 195 

Appendix I: Baker IDI: Eating Out ........................................................................................... 197 

Appendix J: Management and monitoring of side effects ..................................................... 208 

Appendix L: Hypoglycaemia management guidelines ............................................................ 212 

Appendix M: General Practitioner discharge letter template ................................................ 215 

Appendix N: Eligibility and Referral Process for Pre-Surgical Very Low Calorie Diet (VLCD) Clinic
 ................................................................................................................................................ 216 

Appendix O: Documentation for Extended Credentialing of dietitian to order pathology tests
 ................................................................................................................................................ 220 

Appendix P: Patient agreement form ..................................................................................... 222 

Appendix Q: Patient Survey .................................................................................................... 223 

Appendix R: Instructions for mailed-out patient survey ........................................................ 223 

Appendix S: Surgeon survey email ......................................................................................... 224 

Appendix T: Surgeon survey ................................................................................................... 225 

Appendix U: ASA Physical Status Classification System ......................................................... 227 

 

 

 

 

 

 

 

 

 

 



12 

Glossary of key terms 

Anaesthetist Specialist doctor trained in providing anaesthesia for surgery 
AIBW Adjusted Ideal Body Weight 
Bariatric surgery Surgery on the stomach and/or intestines for the purpose of 

weight loss in obese people 
BMI Body Mass Index 
Colorectal Surgery Surgery on the colon, rectum and anus 
Consultant surgeon Senior specialist surgeon who is leading a surgical team in 

their area  
Emergency Surgery Unplanned surgery to treat an acute urgent condition 
ENT Surgery Surgery on the sinuses, oral cavity, voice box, mouth, throat, 

and adjacent structures 
EPHPP Effective Public Health Practice Project 
General Surgery Surgery on the contents of the abdomen including stomach, 

intestines, liver, pancreas. 
GUHREC Griffith University Human Research Ethics Committee 
Gynaecological Surgery Surgery on the female reproductive system 
HREC Human Research Ethics Committee 
Hypertension High Blood Pressure 
Laparoscopic Surgery using several 0.5-1cm incisions – i.e. ‘key-hole 

surgery’ 
LCD Low Calorie Diet 
L.R. Lynda Ross 
M.P. Michelle Palmer 
NCP Nutrition Care Process 
Obesity/Obese Adults with BMI ≥30kg/m2 
Orthopaedic Surgery Surgery on the musculoskeletal system including joints 
OSA Obstructive Sleep Apnoea 
PICO Population, Intervention, Comparator, Outcome 
PRISMA Preferred Reporting Items for Systematic Reviews and Meta-

Analyses 
R.R. Rachel Roth 
S.G. Sally Griffin 
SPSS Statistical Package for Social Sciences Computer Program 
VLCD Very Low Calorie Diet 
VLED Very Low Energy Diet 



13 
 

Chapter 1: Introduction 
 

1.1 Background 

Prevalence of obesity is growing rapidly in Australia and throughout the western world, with 

27% of Australians classified as obese, with a Body Mass Index (BMI) of ≥30kgm2 (Australian 

Institute for Health and Welfare (AIHW), 2018a; Ford & Mokdad, 2008). The increase in obesity 

is reflected in the increased number of patients who require surgery for conditions which 

obese individuals are at higher risk for, such as gallstones and colorectal cancer (Erlinger, 2000; 

Polednak, 2003).  

Elective surgery is defined as “planned surgery that can be booked in advance as a result of a 

specialist clinical assessment resulting in placement on an elective surgery waiting list” 

(Australian Institute for Health and Welfare (AIHW), 2015). Obese individuals are at 

substantially higher risk of complications during and after elective surgery than non-obese 

individuals (Alizadeh et al., 2016; Meyerhardt et al., 2004). These complications include: 

excess bleeding, thromboembolic, cardiovascular, and pulmonary events, infection, poor 

wound healing, conversion from laparoscopic to open surgery, longer hospital stays, and 

death (Kama et al., 2001; Meyerhardt et al., 2004; Rullier et al., 1998). Specific physical 

attributes of obese patients, such as centrally distributed fat within the abdominal cavity and 

enlarged fatty liver further elevate the risks of performing colorectal or gastro-intestinal 

surgeries (Gorin, Mullins, Pierorazio, Jayram, & Allaf, 2013; Yoshikawa et al., 2011). Patients 

who are obese are also more likely to have obesity-related co-morbidities which further 

elevate their surgical and anaesthetic risks, such as obstructive sleep apnoea, high blood 

pressure, and Type 2 Diabetes (Gami, Caples, & Somers, 2003; Kurukulasuriya, Stas, Lastra, 

Manrique, & Sowers, 2008; Weyer et al., 2001). Furthermore, patients with BMIs greater than 
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40kg/m2 require additional pre and post-operative care and resources such as specialised 

equipment and more experienced staff, leading to increased costs and time (Roofthooft, 

2009). 

There is substantial pressure placed on health care systems and staff to complete elective 

surgeries quickly and safely thereby reducing waiting times and costs (Australian Institute for 

Health and Welfare (AIHW), 2018b). Given the rise in the number of obese patients, surgeons 

and anaesthetists are increasingly asking patients to lose significant amounts of weight quickly 

in order to decrease risks of complications arising from surgery. In some instances, surgeons 

and/or anaesthetists may prohibit surgery from proceeding without weight loss, despite 

improvements in anesthesiologic methods and surgical techniques (Pekkarinen & Mustajoki, 

1997). Currently, there is a lack of evidence from which to recommend a model of care for risk 

reduction via weight loss for obese patients prior to non-bariatric elective surgery.  

Very Low Calorie Diets (VLCDs) are currently the most effective non-pharmacological, non-

surgical approach to weight loss in obese patients in the general overweight and obese 

population when compared to more traditional calorie-reduced diets such as Low Calorie 

Diets or ad-lib flow fat diets. VLCDs also show similar or improved weight loss maintenance 

after two years (Anderson, Vichitbandra, Qian, & Kryscio, 1999; Delbridge & Proietto, 2006; 

Mustajoki & Pekkarinen, 2001). Characteristics of a VLCD can vary, but a VLCD is generally 

considered to include the use of nutritionally complete meal replacement products to provide 

400-850kcal per day, or <50% of an individual’s predicted Resting Energy Expenditure (REE) 

(Atkinson et al., 1993). VLCDs have been shown to be safe when used by appropriately 

selected individuals and monitored by a health professional. Structured VLCD protocols can 

produce significant weight loss of 1.0-2.5kg per week of predominantly fat mass, and can 

improve co-morbidities such as hypertension and Type 2 Diabetes (Delbridge & Proietto, 2006; 
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Leslie, Taylor, Harris, & Lean, 2017; Tsai & Wadden, 2006). Some VLCDs are low enough in 

carbohydrate to induce mild ketosis, whereby the body adjusts to using fat stores for energy, 

and most are high in protein to help mitigate the loss of lean body mass (Mulholland, 

Nicokavoura, Broom, & Rolland, 2012; Rolland & Broom, 2011; Tsai & Wadden, 2006).  

Restrictive diets such as a VLCD can impose physiological and nutritional risks, such as nutrient 

deficiencies and malnutrition, therefore close monitoring and supervision of patients while on 

a VLCD is highly recommended to mitigate these risks (Eckel, 2008).  Prolonged inadequate 

protein intake could put the patient at risk of malnutrition prior to surgery, increasing their 

odds of surgical complications, longer hospital stays, and poorer survival (Kazemi-Bajestani, 

Mazurak, & Baracos, 2016; Malietzis et al., 2016; Martin et al., 2013), therefore, dietary 

interventions for this patient group should be designed to meet individual protein 

requirements. Dietary adherence is inherently difficult to measure in free-living adults due to 

confounding factors, but adherence to structured VLCDs, when measured by weight loss or 

capillary blood ketones, appears to be high (Steven & Taylor, 2015), and research has shown 

that adherence rates to dietary restriction improve when patients receive support from a 

health professional (Desroches et al., 2013). The role of VLCD prescription, monitoring, and 

clinical support is well-suited to dietitians, who are university trained to provide 

comprehensive, safe, and evidence-based nutrition care (Dietitians Association of Australia 

(DAA), 2019). Although surgeons may be able to provide basic dietary advice, as surgical 

specialists, surgeons’ unique expertise and skills could be better utilised in other aspects of 

patient care.  

There is limited research on the use of VLCDs in obese patients prior to non-bariatric elective 

surgeries such as gynaecological, abdominal, joint repair, and gastrointestinal surgeries. 

Conversely, there has been a significant increase in research into the use of VLCDs prior to 
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bariatric, or ‘weight loss’ surgery, such as gastric bypass or gastric sleeve. This is parallel to the 

surge of these types of procedures being performed in Australia, with an increase of more 

than 200% in the last 10 years (Australian Institute for Health and Welfare (AIHW), 2018b). 

The published research has conclusively shown that VLCDs prescribed to patients prior to 

bariatric surgery can reduce fatty liver size and intra-abdominal fat which enables easier 

access to target organs and structures, decrease operating time, and help reduce risk of 

complications (Mechanick et al., 2013; Runkel et al., 2011; Thorell & Hagström-Toft, 2012). In 

Australia, elective non-bariatric surgeries far outnumber bariatric surgeries being performed 

per year (Australian Institute for Health and Welfare (AIHW), 2018b). Despite this, research 

published on VLCD use prior to non-bariatric elective surgery is minimal.  

No studies in Australia have evaluated a model of care for the purpose of rapid weight loss 

prior to non-bariatric elective surgeries in obese patients. Furthermore, there are no studies 

which examine the perspectives of patients or surgeons who utilise this type of model. There 

is risk that surgeons may recommend their patients undertake restrictive diets such as VLCDs 

prior to surgery in the absence of a dietitian, although this has not been formally investigated 

or measured in the literature. 

The dietitian-led Pre-surgical VLCD Clinic model of care has been established at Logan Hospital 

to provide a method of safe, rapid weight loss for obese non-bariatric elective surgery patients 

pre-operatively. The comprehensive model of care which underpins the clinic is based on 

dietitian-led treatment, which includes dietetic assessment, prescription and monitoring, 

specific clinic eligibility criteria with defined weight loss targets, input from a specialist 

anaesthetist when required, and prompt surgery dates once patients have achieved adequate 

weight loss. The Nutrition Care Process (NCP) is utilised by Accredited Practising Dietitians in 

Australia and is a systematic, science and evidence-based approach to providing nutrition care 
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(The Nutrition Care Process (NCP), 2019). The treating dietitian in the dietitian-led VLCD Clinic 

utilises the Nutrition Care Process and is an Accredited Practising Dietitian with extended 

credentialing to order blood tests to ensure close monitoring of the patient while on a 

restrictive diet, escalates clinical concerns to other members of the team, and provides 

feedback on patients’ weight loss progress to enable timely surgery. This model of care is 

designed to provide comprehensive, clinically appropriate, time-efficient, and patient-centred 

care. 

This study aimed to evaluate the feasibility and effectiveness of the dietitian-led Pre-Surgical 

VLCD Clinic model of care in achieving pre-surgical weight loss in obese patients awaiting non-

bariatric elective surgery, most of whom have been prohibited by their surgeon and/or 

anaesthetist from proceeding to surgery without weight loss. Feasibility of this model of care 

will be demonstrated by; a statistically and clinically significant weight loss from baseline, high 

patient attendance to appointments, VLCD-related side effects can be resolved, time taken to 

achieve weight loss and wait for surgery post weight loss is reasonable, VLCD treatment is 

safe, surgeons and patients are satisfied, and surgeons believe the treatment results in 

notable positive changes in patients’ surgery. Effectiveness of the model of care will be 

demonstrated by most patients losing adequate weight to progress to surgery, as per clinical 

judgement of their surgeon.  
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1.2 Outlining the dietitian-led Pre-Surgical VLCD Clinic and model of care 
 
The dietitian-led VLCD Clinic was set up in 2014 in response to increasing numbers of referrals 

from surgeons to the dietitians at Logan Hospital requesting weight loss support for patients 

prior to elective surgery. The clinic eligibility criteria, care pathway and number of referrals 

have evolved and expanded since inception after collaboration and consultation with 

interdisciplinary key stakeholders. When originally commenced, only eight patients could be 

treated in the dietitian-led VLCD Clinic at any one time, due to staffing and funding limitations. 

Due to the collaboration and education provided by the dietitian to all surgical divisions 

(including orthopaedics, gynaecology, general surgery, colorectal, and Ear Nose and Throat) 

and increased resources, the dietitian-led VLCD Clinic at the time of writing (November 2019) 

could accommodate 20 patients concurrently within the service, and there is a waiting list for 

the clinic. Strong advocacy for the service on the behalf of the senior anaesthetist involved in 

the dietitian-led VLCD Clinic was a driving force for ensuring prompt surgery dates post weight 

loss were provided. The dietitian-led VLCD clinic is now run as a part of a comprehensive 

model of care led by the dietitian-led VLCD Clinic dietitian. The full scope of this model of care 

has been in place since September 1st, 2017. 

1.2.1 Principles of the model of care 

The dietitian-led Pre-Surgical VLCD Clinic is underpinned by five principles, which constitutes 

the model of care: 

1. An appropriate and achievable weight loss target should be set for each patient, which 

is feasible to achieve within a 12-week period on VLCD. 

2. A strict eligibility criterion should be applied to help ensure only appropriate patients 

are referred to and accepted for VLCD treatment. 
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3. An interdisciplinary team consisting of treating dietitian, referring surgeon, 

anaesthetist, and theatre bookings staff. The treating dietitian leads the patients’ 

weight loss treatment communicates regularly with the surgeon and other staff 

regarding the patients’ weight loss progress and surgery plan. 

4. Timely surgery should occur once the patient has lost adequate weight for their 

operation as clinically judged by their surgeon and/or anaesthetist, ideally within six 

weeks. This provides patients with incentive and motivation to adhere to the 

treatment plan, lowers risk of treatment fatigue and enables the flow of patients into 

and out of the clinic. 

5. An experienced dietitian should be treating patients and leading their care. They 

should have adequate professional expertise to provide comprehensive dietetic 

guidance for VLCD patients with multiple co-morbidities and be able to effectively refer 

to and communicate with other health professionals in the interdisciplinary team as 

required. It is highly desirable that the dietitian is an Accredited Optifast® Healthcare 

Professional and possess extended credentials to order blood tests. 

1.2.2 Process and time-frames of the model of care 

Figure 1 outlines the dietitian-led Pre-Surgical VLCD Clinic model of care process. A target 

weight should be provided by the surgeon on referral if proceeding to surgery was contingent 

on weight loss. In some instances, surgery dates are either already booked at the time the 

patient is referred to the dietitian-led VLCD Clinic, or their surgeon is happy to proceed to 

surgery within a Category 2 time-frame (within 90 days) regardless of weight loss achieved, 

but reported weight loss would be beneficial. Historically, there were very few of these types 

of patients. In rarer cases, such as patients who require bowel resections to remove a 

malignant tumour, surgery is booked as a Category 1 (Urgent – within 30 days), and weight 
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loss is not vital but desirable, so no weight loss target is set. The goal for these types of 

surgeries is to safely lose as much weight with VLCD as possible prior to surgery. According to 

the eligibility criteria for the clinic, patients should not be accepted into the clinic if they do 

not have a target weight set, but it was deemed satisfactory to allow patients such as the ones 

mentioned into the clinic, as long as the surgery plan was clear to all involved and that the 

request for weight loss would not delay surgery. Figure 3 demonstrates the process for the 

majority of dietitian-led VLCD Clinic patients, who are provided with a weight loss target to 

achieve prior to proceeding to surgery.  

Patients in the current study were generally scheduled to have dietitian review appointments 

every two weeks. The intended time-frame to treat the patient was 12 weeks. On occasion, 

this might have extended to more than 12 weeks due to the following reasons; re-scheduled 

or missed appointment(s), weight loss did not progress as expected, or patients’ appointments 

with the surgeon or surgery was delayed. The dietitian continued to see the patient up until 

the time of their surgery unless the patient advised they wish to be discharged earlier and the 

dietitian agreed that this would carry little risk. 
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1.2.3 Dietitian-led VLCD Clinic eligibility criteria and rationale 

All patients referred to the dietitian-led VLCD Clinic were screened using the eligibility criteria. 

To be accepted into the dietitian-led VLCD Clinic, patients were required to meet the 

following; the patient had a BMI >30kg/m²; a weight loss target of ≤20kg (10% body weight 

was suggested as ideal) was provided, the elective surgery was planned to occur at Logan 

Hospital, and surgery was the definitive treatment plan. 

Historically, if there was no target weight given by the surgeon on the referral, it made it 

difficult to provide a time-line or surgery plan, which anecdotally appeared to diminish the 

incentive for the patient to engage with the dietitian-led VLCD Clinic. Ten percent body weight 

was noted in the literature review to be an achievable and appropriate amount of weight loss 

using VLCD (Anderson, Hamilton, & Brinkman-Kaplan, 1992; Devereaux, Skinner, Myhill, & 

Hopkins, 2014; Goldstein, 1992), and the dietitian-led VLCD Clinic anaesthetist agreed that 

many patients who the surgeons had referred to ‘lose 20kg’ did not require more than 10% 

body weight loss for adequate risk reduction. He also agreed that patients who were required 

to lose >20kg were not suitable for dietitian-led VLCD Clinic and should be managed by their 

General Practitioner and a dietitian outside the hospital in the first instance. The time-frame 

on VLCD treatment being ideally 12 weeks duration also put a limit on the amount of weight 

a patient could safely lose. Therefore, the 20kg weight loss limit as part of the criterion was 

changed to specify ≤10% body weight loss in July 2018, during the study period. 

Weight targets were generally provided by the patients’ operating surgeon. In some cases, 

weight loss targets were required to be agreed upon by the dietitian-led VLCD Clinic 

anaesthetist before acceptance into the clinic, particularly if the patient was medically 

complex, had underlying poorly-managed conditions, or required or further risk analysis to 

determine appropriateness of surgery and VLCD treatment.  
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It was determined that the patient could only be accepted into the dietitian-led VLCD Clinic if 

they were being planned for surgery at Logan Hospital. This allowed for efficient 

communication between the dietitian, surgeon and anaesthetist who worked at the same 

location, and allowed the team to easily organise surgery dates with theatre bookings staff at 

the hospital.  

It was common for the dietitian department to receive numerous referrals for weight loss 

which was not a pre-surgical requirement, and it was deemed important that these types of 

patients were ineligible for acceptance into the dietitian-led VLCD Clinic as it would increase 

the numbers of patients, meaning longer waiting times to start VLCD treatment for surgical 

patients. As most patients generally were asked to lose weight before their surgery would 

proceed, it was determined that restricting the clinic to pre-surgical patients only would allow 

patients to be treated in a timely manner and potentially avoid unnecessary delays to surgery.  

1.2.4 Dietitian-led VLCD Clinic exclusion criteria  

The following patient groups were excluded from acceptance into the dietitian-led VLCD Clinic 

as VLCD is contraindicated; metastatic cancer, malnourished, decompensated liver failure, 

overt psychosis, pregnant or breastfeeding, and children or adolescents <18 years (Delbridge 

& Proietto, 2006; Pink et al., 2018). 

The following patients were also ineligible for dietitian-led VLCD Clinic treatment: those 

assessed by the anaesthetist as unsuitable for VLCD and/or the surgery even if they achieved 

weight loss, those already being treated by another dietitian for weight loss, and those who 

had already received surgery or the plan for surgery had been cancelled. Patients referred 

who only had a minor procedure planned (e.g. hysteroscopy) were also not accepted, as it was 
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the anaesthetists’ opinion was that these patients’ surgical risk would not be reduced with 

weight loss. 

Other patients were deemed unsuitable for VLCD by the dietitian during the initial 

consultation, most commonly due to low motivation, inability to adhere to a restrictive diet, 

or patient unwilling to attend fortnightly appointments. These patients were discharged from 

the dietitian-led VLCD Clinic after their first appointment.   

The following patients were not eligible for the dietitian-led VLCD clinic, but with discussion 

and agreement with the surgeon and/or anaesthetist, may have been accepted on a case-by-

case basis: 

Refusal to use VLCD products (Optifast®or Optislim®): Patients were accepted into the clinic if 

they agreed to use meal replacement products with adequate protein to meet their 

requirements (products were assessed by the dietitian), and agreed to take a multivitamin 

daily to meet micronutrient requirements. 

Heavy alcohol use: Alcohol use needed to be discussed with the surgeon or anaesthetist, and 

the patient needed to agree to cease alcohol use (if safe to do so per their surgeon) while on 

VLCD. 

Patients previously treated in the clinic and were non-compliant with attending 

appointments or the prescribed VLCD: Patients were accepted for treatment for a second 

time if they agreed to comply with the requirements of the clinic, and the surgeon deemed 

them suitably motivated to adhere to VLCD. 

Liver or kidney failure: The patient was accepted if they were cleared by their treating 

specialist to undertake VLCD and agreed to the requirements of close medical monitoring and 
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regular blood tests. See Appendix C for guidelines on VLCD and kidney disease used by the 

dietitian in these cases. 

More than 20kg bodyweight loss is required: These patients would be accepted if highly 

motivated, and the anaesthetist had reviewed the patient and agreed to the target weight 

and plan for VLCD. 

Older than 65 years of age: A modified version of VLCD based on Phase 2 or 3 was used (see 

Figure 4), and regular medical monitoring implemented via their General Practitioner. 
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Chapter 2: Literature Review 
 

2.1 Preface  

The aim of this literature review is to explore and critique the current evidence regarding 

weight loss in obese patients using VLCDs prior to elective, non-bariatric surgery, and to 

describe the pre-surgical VLCD model of care which leads to the greatest amount of weight 

loss and surgeon and patient satisfaction. The review aims to highlight gaps in the literature 

and will outline the aims and hypotheses of this study. 

2.2 Methods 

2.2.1 Data collection methods and search strategy 

A targeted search strategy was used to search a variety of databases, which took place from 

January 2019 to February 2019, and was prepared using the Preferred Reporting Items for 

Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Moher, Liberati, Tetzlaff, 

Altman, & PRISMA, 2009). 

CINAHL, MEDLINE, EMBASE, and Cochrane Library databases were used to search for peer-

reviewed articles. Forward citation searches were performed on eligible articles, as well as 

hand searching relevant review articles and comparative trials to ensure all relevant literature 

was included. See Table 1 for the PICO (Population, Intervention, Comparator, Outcome) 

(Sackett, 1997) search strategy used. For this review, there was no ‘comparator’ or ‘outcome’ 

entered in to the search in order to avoid unnecessarily restricting the number of eligible 

articles located. Other variations such as brand names of well-known VLCD meal replacement 

products were included as ‘intervention’ terms to ensure all possible relevant studies were 

found, even if they did not use the term ‘VLCD’ or ‘VLED’ to define their intervention.  
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Table 1: Literature Review Search Strategy for non-bariatric elective surgery studies 

Search Strategy 
(PICO) 

Boolean Term Search terms entered into database with 
Boolean language 

Population ‘AND’ obes* ‘AND’ pre-op* ‘OR’ preop* ‘OR’ peri-op 
‘OR’ presurg* ‘OR’ pre-sur* 

Intervention ‘AND’ VLCD ‘OR’ “very low calorie diet” ‘OR’ VLED ‘OR’ 
“very low energy diet” ‘OR’ “optifast” ‘OR’ 
“slimfast” ‘OR’ “optislim” ‘OR’ “modifast” ‘OR’ 
“meal replacement” 

Comparator - (Not Applicable) 
Outcome - (Not Applicable) 

 

If less than 10 eligible articles were located, systematic reviews on VLCD use prior to bariatric 

surgery were included. This was due to the known increase in the amount of research on 

bariatric surgery in the last five years which would help to form a more unbiased and higher 

quality review of the literature. MEDLINE, CINAHL, EMBASE and Cochrane Library databases 

were searched using the PICO search strategy outlined in Table 2.  The advanced search 

function was used to further refine the search, by choosing only systematic reviews, meta-

analysis, reviews, and peer-reviewed publications. Search results were restricted by date of 

publication from February 2014 to February 2019 to restrict results to the last five years. 

Table 2: Literature Review Search Strategy for bariatric systematic reviews 

Search Strategy 
(PICO) 

Boolean Term Search terms entered into database with 
Boolean language 

Population ‘AND’ obes* ‘AND’ surg* 

Intervention ‘AND’ VLCD ‘OR’ “very low calorie diet” ‘OR’ VLED ‘OR’ 
“very low energy diet” ‘OR’ ‘“meal replacement” 

Comparator - (Not Applicable) 
Outcome - (Not Applicable) 

2.2.2 Screening & Eligibility Criteria 

For non-bariatric elective surgery literature, all records found using the PICO strategy were 

screened using the following inclusion and exclusion criteria. To be considered for inclusion, 
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the study had to describe a structured dietary intervention using a VLCD or VLCD meal 

replacement products prior to elective, non-bariatric surgery. Studies had to be in English and 

involve only patients over 18 years of age. No limits were placed on the type of surgery, 

weight, gender, or BMI. All types of studies, including retrospective studies with and without 

control groups were considered and no limits were placed on year of publication. Abstracts 

and full text publications were included. All other studies not meeting the eligibility criteria 

were excluded.  

Peer-reviewed articles in the bariatric surgery area which met the following eligibility criteria 

were included if less than 10 eligible non-bariatric articles were located: 

- Full-text Systematic Reviews using VLCD including meal replacement products as the 

pre-operative dietary intervention 

- Published within the last five years 

2.2.3 Data extraction tables 

Data extraction tables were specifically designed to compile the data for the eligible non-

bariatric surgery articles (Table 3, 5, and 6). Data were extracted on study characteristics 

including author, location, year, study design, sample size, and study quality. The quality of 

each study was measured using the Effective Public Health Practice Project (EPHPP) ‘Quality 

Assessment Tool for Quantitative Studies’ (Effective Public Health Practice Project, 1998) and 

categorised as ‘strong’, ‘moderate’ or ‘weak’ quality (see Appendix A). Data on the dietary 

prescription were also extracted: duration, control diet comparator, and whether there was 

any defined protocol or dietitian involvement. Data on study characteristics, dietary 

prescription and primary outcomes were tabulated.  



29 
 

Literature reviews in bariatric surgery were located using the eligibility criteria previously 

described. Data extraction tables were specifically designed to compile this data. Data 

extracted included types of studies, eligibility and exclusion criteria, primary outcomes, and 

quality of studies. If eligible reviews included non-bariatric surgery studies in their review, data 

from the non-bariatric studies were not extracted if they were already included in the non-

bariatric surgery literature search.  

2.2.4 Comparing primary outcomes from the literature 

For the purposes of this literature review, we will focus on outcomes which relate to the 

feasibility of models of care to support patients to lose weight prior to non-bariatric, elective 

surgery. These main outcome measures can be found in Table 5 (for model of care description) 

and Table 6 (for all other main outcome measures including weight loss and 

tolerance/adherence to VLCD).  

For the purposes of this review we defined weight loss achieved as ‘non-significant’ (<5kg, 

<5% body weight, or <3kg/m2 in BMI) or ‘significant’ (>5kg, >5% body weight, or >3kg/m2 in 

BMI). This was to enable easier comparison, as the way weight loss was measured and 

reported differed considerably between studies.  

Each study included in this literature review was evaluated for the following feasibility 

outcomes, and results were compiled and compared: presence of a model of care, role of the 

dietitian, weight loss achieved, weight loss targets, patient engagement, patient tolerance of 

VLCD, adherence to VLCD, safety of VLCD treatment, patient satisfaction and surgeon 

perspectives. 
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2.3 Results of literature search 

2.3.1 Literature search flow diagrams 

Non-bariatric literature search: 

As shown in Figure 2, a total of 272 articles were identified from the literature search. Eighty-

three duplicates were removed, and eligibility criteria applied to the remaining 194 articles’ 

titles and abstracts, which allowed a further 150 articles to be excluded. Forty-four full-text 

articles were then screened comprehensively utilising the eligibility criteria. After excluding 

those which did not meet criteria, a total of eight studies were included for the final literature 

review (see Tables 3, 5 and 6 for the eight articles included), with three of these studies being 

abstracts only.  

Bariatric literature search: 

As previously described, due to the lack of non-bariatric literature found (less than 10 articles), 

the PICO outlined in Table 2 was used to locate eligible bariatric surgery systematic reviews 

after the initial search for non-bariatric literature. Figure 3 shows 23 duplicates were removed 

from the 121 articles found, and the bariatric literature review eligibility criteria applied to the 

remaining 98 articles’ titles and abstracts, which allowed a further 94 articles to be excluded. 

The remaining four full-text articles were screened, and subsequently, three systematic 

reviews were identified which met the eligibility criteria and were included in the review (see 

Tables 4 and 6 for the three systematic reviews included).  
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2.3.2 Study characteristics of eligible studies 

Non-bariatric elective studies 

Study characteristics for the eight eligible studies are presented in Table 3. The eight studies 

included two retrospective and four prospective studies, with the study type and quality of 

the remaining two studies unable to be determined due to their abstract format. All studies 

were conducted on free-living patients.  

Two studies (Goldberg et al., 2012; Jones et al., 2016) were conducted in the United States of 

America, with the remaining six studies being conducted in varied locations throughout the 

world.  Five of the eight studies were published within the last five years, with the remaining 

three studies being published in 2012, 2013, and 1997. The advanced age of Pekkarinen and 

Mustajoki (1997)’s study was noted as a limitation, as the results may not be applicable today 

due to the advances in techniques for surgery and improvements in VLCD products. 

There was one randomised controlled trial among the eight studies, which was deemed 

‘moderate’ quality using the EPHHP Assessment Tool (Effective Public Health Practice Project, 

1998). The other studies were of a retrospective or prospective observational study design, 

and using the EPHHP Assessment Tool, were deemed ‘weak’ quality.  

The surgical focus for each study is detailed in Table 3. Pre-operative VLCD was utilised in a 

range of non-bariatric elective surgeries. Two studies focused specifically on liver shrinkage 

for laparoscopic cholecystectomy (gallbladder removal) (Burnand, Lahiri, Burr, Jansen Van 

Rensburg, & Lewis, 2016; Jones et al., 2016).  This is likely due to an enlarged liver increasing 

risk and complexity for upper abdominal laparoscopic surgery (Busetto, 2001; Luyckx, 

Lefebvre, & Sheen, 2000; Timar, Sestier, & Levy, 2000). Two studies focused on the liver 

volume and liver fat reduction specifically in relation to ease of liver donor surgery (Doyle et 

al., 2015) and surgical treatment of liver cancer (Reeves et al., 2013). Two studies included a 
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variety of surgery types in their intervention group, including orthopaedic, gynaecological, and 

urology (Devereaux et al., 2014; Pekkarinen & Mustajoki, 1997). One examined hernia repair 

(Goldberg et al., 2012) and one examined gastrectomy (stomach removal) for treatment of 

stomach cancer (Inoue et al., 2019). 

Sample sizes of the studies ranged from 22 to 232 participants, with the single-blinded 

randomised controlled trial having a sample size of 46 in total (25 controls) (Burnand et al., 

2016). The small sample size of the eight studies in this review, paired with the small variety 

of surgeries is a significant limitation, and care should be taken when applying the results of 

this review to other populations or surgery types. 

Descriptions of VLCD prescribed in each study are outlined in Table 5. Seven of eight studies 

used a liquid meal replacement product, and the remaining abstract did not describe the VLCD 

prescription used. Four studies allowed additional low-calorie foods. In two studies, 

participants were asked to choose their own foods or meals with one or two products 

replacing the other meals (Burnand et al., 2016; Inoue et al., 2019), and for one study, the 

liquid meal replacement was optional to choose instead of a meal within prescribed VLCD 

meal plan (Reeves et al., 2013). 

Duration of the VLCD intervention varied between studies, ranging from one to 17 weeks. 

Some studies measured duration using mean, and some using median, making it difficult to 

compare. Regardless, when compiling durations across all studies, the mean duration of VLCD 

intervention was six weeks. One study included a VLCD intervention of up to 385 days for one 

patient (Goldberg et al., 2012). Two studies specifically excluded participants with diabetes 

and ‘uncontrolled’ diabetes and those who had previous abdominal surgeries (Burnand et al., 

2016; Inoue et al., 2019). Five of the eight studies described a control, or ‘comparison’ group. 
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This comparison diet intervention varied, from ‘usual diet of participants’ (Burnand et al., 

2016) to a 1200 kcal diet using food alone. For one study, the comparison diet was a VLCD 

with a longer duration (6-12 weeks versus three weeks) (Devereaux et al., 2014). Only two 

studies reported on methods for measuring dietary intake, via food diaries (Burnand et al., 

2016), and by self-reporting to the surgeon (Inoue et al., 2019), but the description of the 

methodology was inadequate. Five of the eight eligible studies involved a dietitian or health 

professional in the intervention, with the amount and frequency of contact and intervention 

provided not described in detail.  

Across the eight non-bariatric studies, patient tolerance to the prescribed VLCD was only 

measured in three studies, and methods to measure tolerance were poorly described. None 

of the eight non-bariatric studies measured or reported on side effects, even though side 

effects such as headache, irritability, and dizziness have been regularly reported in other VLCD 

intervention studies (Delbridge & Proietto, 2006).   

Most studies (n=6/8) had obesity as an eligibility criterion for inclusion. Doyle et al. (2015) 

described using either BMI >30 or presence of liver steatosis as their eligibility criteria, 

however the mean baseline BMI was in the obese range (30.5kg/m2). Inoue et al. (2019)’s 

study was based in Japan, and due to Japan’s definition of obesity differing from the western 

world, they used BMI >25kg/m2 or waist circumference ≥85 cm in men and ≥90 cm in women 

as their inclusion criteria. The BMI of the participants in this study ranged from 23.5 to 

31kg/m2. Goldberg et al. (2012) retrospectively examined participants whose surgeons had 

determined that they required weight loss prior to their operation. Although their criteria did 

not identify obesity specifically, their mean baseline BMI was 41.7±4.6kg/m2. Reeves et al. 

(2013) examined participants undergoing major liver resection, regardless of BMI.  
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The paucity of literature in this area, the lack of controlled trials, varied VLCD dietary 

prescription, wide variations of duration on VLCD, small variety of surgery types, poor quality 

study design and poorly described dietary adherence measurement methods made it difficult 

to compare studies, and in some instances, it was impossible to draw conclusions from the 

available evidence.   

Bariatric surgery systematic reviews 

Data extraction from the three bariatric surgery systematic reviews are outlined in Table 4 and 

7. A total of 22 articles were evaluated across the three reviews after removing duplicate 

studies (n=8 duplicates) included in more than one systematic review. Randomised control 

trials comprised 41% of all articles included (n=9/22), and Naseer et al. (2018) only included 

randomised control trials in their review. The other two reviews included retrospective and 

prospective studies with or without controls and included abstracts.  

Across the 22 articles, most were conducted in the USA (n=6), with the remaining being 

conducted in 11 different countries across the world, including Sweden (n=2), Australia (n=2), 

and Denmark (n=2).  

All three reviews used a tool to evaluate quality of studies included, and most (n=19/30) were 

of ‘poor’ or ‘weak’ quality. All studies were conducted on free-living patients. Baseline BMI 

ranged from 37.4 – 59kgm2. 

Dietary prescription utilised 

All 22 studies included across the three reviews examined energy restricted diets for the 

purposes of weight loss in obese adults prior to laparoscopic bariatric surgery. Naseer et al. 

(2018) focused on randomised control trials which used either VLCD or Low Calorie Diets 

(LCDs). Holderbaum, Casagrande, Sussenbach, and Buss (2018) limited results to VLCDs only 
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(<800kcal/day). L. Ross, Wallin, Osland, and Memon (2016) examined dietary prescriptions 

which utilised VLCD meal replacement products. Most randomised controlled trials (n=7/9) 

compared two groups which both followed energy-restricted diets. Exclusively liquid VLCDs 

utilising meal replacement products were used by nine studies, with the remaining diets 

consisting of a mixture of low-calorie solid foods and liquids (n=10), or not adequately 

described (n=3). Duration of pre-operative diets ranged from 10 days to 16 weeks.  The studies 

which had interventions lasting less than three weeks appeared to be providing VLCD 

intervention for the purposes of easing technical aspects of abdominal surgery through 

reduction in liver size and fat infiltration, instead of weight loss specifically.  

Dietary adherence in the bariatric studies was assessed by utilising a range of methods, 

including adequacy of weight loss (n=7), urinary ketones (n=4), food records or interview 

(n=4), methods which were not described (n=4), or self-reported evaluation (n=3). 
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Table 3: Baseline characteristics of non-bariatric elective surgery studies included in literature review 

Age and BMI presented as mean±Standard Deviation unless stated. ASA = American Society of Anaesthesiologists classification system of physical fitness. ASA 1 = ‘normal healthy patient’, ASA 
2 = ‘mild systemic disease’, BMI (Body Mass Index) presented as mean±Standard Deviation unless stated, EPHPP = Effective Public Health Practice Project, F= Female,  Hx = history NR = Not 
Reported, RCT = Randomised Control Trial, UK = United Kingdom, USA=United States of America, UTD = Unable to Determine, WC=waist circumference, *Location not able to be confirmed 

Primary author 
Year, country 

Elective surgery 
intent 

Eligibility criteria and exclusions Study type, 
quality per 
EPHPP Tool 

Eligible / 
recruited 

F 
% 

Age in years Baseline BMI 
kg/m2 

Pekkarinen 
1997, Finland 

Mixed (mostly 
gynaecology/ 
orthopaedic) 

BMI >35kg/m2, elective operation 
postponed because of excess weight. 
Exclusions: contraindications to VLCD 

Prospective, 
‘weak’ 

32/30 NR 50±10.5 
 

44 (35-58) 
median (range) 

Goldberg, 
2012, USA 

Hernia repair Any patients who required pre-
operative weight loss per their 
surgeon OR patients who medically 
required weight loss 

Retrospective, 
‘weak’ 

20/48 
 

82 56±11.2 
 

41.7±4.6 

Reeves 
2013, Lebanon 

Liver resection for 
liver cancer 

All consecutive patients undergoing 
major liver resection 

Retrospective 
‘weak’ 

NR/111 
(60 controls) 

42 60±1.7 
 

27.2±0.8 

Burnand 
2016, UK 

Laparoscopic 
cholecystectomy 

BMI >30kg/m2 
Exclusions: diabetes, previous 
abdominal surgery, liver disease 

RCT, ‘moderate’ 77/46 
(25 controls) 

91 45.8 (21-69) 
median (range) 

33.8±3.4 

Inoue 
2019, Japan 

Laparoscopic 
gastrectomy for 
stomach cancer 

BMI >25kg/m2 or WC >85cm in 
men/>90cm in women, >20 years, 
ASA 1 or 2, 'adequate organ function'. 
Excluded: previous upper abdominal 
surgery, uncontrolled diabetes, 
infectious disease, steroids, food 
allergies present in VLCD 

Prospective, 
‘weak’ 

NR/56 
(23 controls) 

21 71 (41-81) 
median (range) 

26 (23.5-31) 
median (range) 

Abstracts 
Deveraux  
2014,  
Australia*  

Mixed (general, 
bariatric, cardiac, 
orthopaedic, urology) 

NR NR, UTD NR/232 
 

47 NR 43 (mean) 

Doyle 
2015, Canada  

Liver dissection for 
liver donor 

BMI >30kg/m2 OR liver steatosis 
Exclusions: NR 

NR, UTD 447/138 
(91 controls) 

NR NR 30.5 (median) 

Jones 
2016, USA  

Laparoscopic 
cholecystectomy 

NR Prospective, 
UTD 

38/NR NR NR NR 



39 
 

Table 4: Characteristics of bariatric surgery systematic reviews included in literature review 

* = two non-bariatric studies included in the review were excluded from data extraction, BMI = Body Mass Index, EPHPP = Effective Public Health Practice Project, kCal = kilocalories, NR = Not 
reported,  RCTs= Randomised Control Trials, VLCD = Very Low Calorie Diet 
 
 
 
 
 
 
 
 
 
 
 
 

Author, Year 
 

Inclusion criteria Exclusion Criteria Participants analysed 
(% female, mean age 
range, mean BMI 
range) 

Number of 
bariatric 
studies 
included  

Study types VLCD 
prescription, 
duration 

Quality of 
studies, tool 
used 

Ross 
2016 

Adults. Structured pre-
operative dietary 
intervention using meal 
replacements 

Inadequate 
methodology, no 
meal 
replacements 
used, abstracts 

66.6% female  
Age 34-55 years 
BMI 42-58.4kg/m2 
 

13* RCT =2 
Prospective = 9 
Retrospective =2 

Liquid meal 
replacement,  
6 – 16 weeks 

9=weak 
4=moderate  
 
EPHPP Tool 
 

Naseer 
2018 

RCTs. Preop restrictive 
diet for weight loss. 
Humans any age. 
Scheduled for bariatric 
surgery 
 

Non-RCTs 
(abstracts 
included in 
analysis) 
 

80% female 
Age 36-47 years 
BMI 37.4-59kg/m2   

8 All RCTs Liquid meal 
replacement, 10 
days–12 weeks 

3=poor 
5-fair 
 
Downs and 
Blacks Checklist 
 

Holderbaum 
2018 

>18yo, pre-operative 
VLCD (up to 800kCal) 
minimum 10 days, max 
12 weeks, RCTs, 
prospective & 
retrospective with/ 
without controls 

Reviews, letters to 
the editor, 
abstracts 

% female NR 
Age 34-50 years 
BMI 39.6-56kg/m2 

9 RCT n=3 
Prospective n=5 
Retrospective n=1 

Liquid meal 
replacement, 10 
days to 9 weeks 

7= weak  
 
EPHPP Tool 
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Table 5: Descriptive characteristics regarding the dietary prescription and model of care for non-bariatric elective surgery studies included in 
the literature review 

Author, 
Year 

Product name VLCD prescription  Nutrition profile Duration 
(weeks) 

Comparison/ 
control diet 

Model of Care/Dietitian contact  

Pekkarinen, 
1997 

Modifast 
Sandoz ® 
Nutrition Ltd 

3 liquid meal replacements, 
small amounts of low 
carbohydrate vegetables, 2L 
water or low-calorie drinks 

458kCal (1916kJ), 45g 
CHO, 52g protein, 7g 
fat, essential vitamins, 
minerals and trace 
elements 

14 (7-24) 
mean (range) 

No control Fortnightly tailored appointments with a 
therapist, including ‘nutritional education 
and behaviour therapy to create new 
eating habits and to prevent weight 
regain’. 

Goldberg, 
2012 

Described as 
‘liquid meal 
replacement’ 

‘800-calorie liquid meal 
replacement program’ 

800kCal (3360kJ) 17 (9-55) 
mean (range) 

1200kcal restricted 
diet using 
conventional foods 

‘Bariatric Dietitian’ contact fortnightly to 
monitor weight loss and biochemical 
markers 

Reeves, 
2013 

SlimFast ® 
Ready-made 
liquid 

B/fast: 1 cup oatmeal OR 
SlimFast; Lunch: ¾ cup cottage 
cheese OR SlimFast; Dinner: 85g 
lean meat/fish OR SlimFast; 
Allowed ½ cup fruit per meal 

900kCal (3766kJ), 33g 
protein 

1  Usual diet  Written dietary prescription given by 
surgeon. No dietitian involved. 

Burnand, 
2016 

SlimFast® 
Ready-made 
liquid 

2 SlimFast per day plus 1 ready-
made meal of <3% fat 
(participants’ choice – not 
described) 

NR 2  Usual diet  Dietitian advice available via phone for 
both groups on request, food diary 
provided 

Inoue, 
2019 

ObeCure® 
Powder mixed 
with water 

1 Obecure® shake and low 
calorie vegetables to replace the 
main meal (dinner 
recommended)  
 

1 meal replacement = 
178kCal (748kJ) ,15g 
CHO, 22g protein and 
‘the recommended 
daily intake levels of 
vitamins and minerals’ 

3  Usual diet Two dietitian consultations- provided 
“information on a nutritionally balanced 
diet, low-calorie foods, and appropriate 
mealtimes”. Patients who discontinued 
the VLCD were managed with dietitian 
counselling 

Abstracts 
Deveraux, 
2014 

NR Reported as ‘Intensiv 1’ using 
‘VLED Meal Replacement’ 

NR 3  ‘Intensiv2’ 
6-12 weeks 

Prescribed protocol, dietitian and 
Exercise Physiologist consultations 

Doyle, 
2015 

Optifast® 
Powder mixed 
with water 

NR NR 6-8  Described as ‘non-
Optifast®’ 

NR 

Jones, 
2016 

NR NR NR 2  NR NR 
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CHO = Carbohydrate, kCal = kilocalories, kJ = kilojoules, g= grams, L = litres, NR = Not Reported, VLED = Very Low Energy Diet 

Table 6: Outcomes of non-bariatric elective surgery studies included in literature review 

BMI = Body Mass Index, CI = Confidence Interval, g=grams, kg = kilograms, NR = Not Reported, VLCD = Very Low Calorie Diet 

Author, Year Total Body Weight loss on 
VLCD 

Feasibility measured via VLCD 
tolerance/safety/adherence  

Patient / Surgeon 
satisfaction 

Operation difficulty / complication rates 

Pekkarinen, 
1997 

19.6kg (15%) 
7 BMI bands 

Nil change in leukocyte numbers from 
baseline. All patients indicated they 
nearly or completely complied - not 
formally measured. 

Two patients discontinued 
in first week. Low dropout 
rate (7%). 
Surgeon satisfaction NR 

Nil major complications, n=2 wound infections, 
n=2 post-op haematomas. No control group 
comparison. 

Goldberg, 
2012 

Kg/% loss NR 
BMI bands in successful 
patients (n=5) = 5.86±2.5 

NR NR NR 

Reeves, 
2013 

NR NR NR Nil difference in overall complication rate, 
infections or mortality 

Burnand, 
2016 

3.48kg (3.7%) ‘good compliance’ via food diaries NR Operating time reduced by 20% (p<0.05), 
dissection of Calot’s triangle ‘easier’ (p<0.05) 

Inoue, 2019 4.5% 
16.8% visceral fat mass (11.6-
22%) 
1.2 BMI bands 

Adherence to diet rated as ’96.9%’, 
inadequate methods described. No 
adverse events associated with VLCD. 
Skeletal muscle mass was unaffected 
(−0.20 kg, 95% CI: −0.55–0.15). 

NR Operation time not significantly reduced, no 
conversions to open procedure, no differences 
in post-op morbidity, blood loss reduced 
(p<0.05) in VLCD group 

Abstracts 
Deveraux, 
2014 

‘Intensiv 1’ (3 weeks) = 7kg 
‘Intensiv2’ (6-12 weeks) = 9.2kg 

95% of participants rated meal 
replacement product as ‘good’ or 
‘excellent’ 

98% participants rated 
program as ‘valuable’ 

NR 

Doyle, 
2015 

Kg/% loss NR 
3.8 BMI bands 

NR NR No difference in post-operative outcomes 
between intervention and control 

Jones, 2016  NR Compliance to VLCD measured as >2kg 
weight loss achieved, % compliance not 
reported 

NR Compliant patients had 62% reduced technical 
difficulty (p<0.05), gallbladder dissection 
difficulty 3 times higher in noncompliant 
patients 
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Table 7: Outcomes measured in bariatric surgery systematic reviews included in literature review 

BGL = Blood Glucose Level, LCD = Low Calorie Diet, NR = Not Reported, VLCD = Very Low Calorie Diet  
 
 
 
 
 

Author, Year 
 

Total Body Weight 
loss achieved 
(range) 

Side effects/tolerance outcomes Surgical difficulty outcomes Overall conclusions/outcomes 

Ross 
2016 

3.1-27%  Non-adherence and/or 
intolerance was calculated at 8%. 
Acceptability and tolerance of the 
commercial products generally 
reported as high  

1 out of 3 studies that measured 
operating time found reduced time 
by same surgeon, other 2 found no 
difference. 3 out of 3 studies that 
measured surgeon perception of 
technical ease reported easier 
surgeries 

BGL improved in 4 studies, 2 reported 
improved lipid levels. participant acceptance 
and adherence to highly structured 
intervention protocols were high (90% 
overall) 
 

Naseer 
2018 

1.3-13.2%  Reduced hunger in solid food 
VLCD vs liquid VLCD (p<0.05) (one 
study) 

Unable to ascertain whether due to 
VLCD as control group was another 
VLCD or an LCD 

The weight loss achieved by the longer-term 
diets was comparable to the short duration 
diets of 4–11 weeks 

Holderbaum 
2018 

3.1-12.1% NR 3 studies investigated this. Only 
one had control group, which 
showed significantly more difficulty 
in control group (usual diet) 

No association found between lower caloric 
prescription and weight loss.  
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2.4 Discussion of literature review 

2.4.1 Presence of a model of care and dietitian involvement 

A model of care can be broadly defined as the way a service is provided but is generally 

considered to provide a structured framework for a cohort who are progressing through 

stages of an intervention (New South Wales Government, 2013). A model of care for obese 

patients who require weight loss for surgery could include measures such as: a target weight 

loss to achieve, an eligibility criterion to be referred, a qualified health professional providing 

frequent monitoring, and a process in place to facilitate surgery for successful patients. No 

studies identified in this review had a model of care which was led by a dietitian, although 

some did include dietitian contact within the model. In the non-bariatric surgery population, 

only three studies used what could be considered a model of care to deliver VLCD treatment 

(Devereaux et al., 2014; Goldberg et al., 2012; Pekkarinen & Mustajoki, 1997), and all had high 

degrees of weight loss success (9.2kg, 5.86 BMI bands, and 15% body weight respectively), 

although there were limitations for each study.  

Unfortunately, all three studies were deemed ‘weak’ quality, and VLCD was prescribed for 

the longest duration in two of the studies (120 days for Goldberg et al. (2012) and 14 weeks 

for Pekkarinen and Mustajoki (1997)). This made them difficult to compare to others, as 

evidence suggests that intervention duration and mean % body weight loss achieved in pre-

surgical VLCDs are correlated (L. Ross et al., 2016). This was also highlighted in the current 

literature review, as for all studies examined for this review, it was apparent that amount of 

weight loss was more closely aligned with length of VLCD treatment, and not necessarily 

level of caloric restriction. 

Examining the bariatric surgery systematic reviews, the focus of the studies was nutrient 

composition, type of food, and duration of VLCD, rather than the protocol or model of care 
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which may have underpinned it. Due to this, no conclusions can be drawn around more 

effective models of care from the bariatric surgery literature.  

Involving a dietitian in VLCD intervention prior to non-bariatric surgery could provide major 

benefits, including ensuring adequate macro and micronutrient intake, provision of evidence-

based interventions, and provision of education and counselling which could aid weight loss 

success and long-term skills for continued healthy eating and lifestyle.  

 A major risk of unmonitored restrictive diets is malnutrition, which is an independent 

predictor of postoperative complications (Mullen, Gertner, Buzby, Goodhart, & Rosato, 1979; 

Sorensen et al., 2008; Sungurtekin, Sungurtekin, Balci, Zencir, & Erdem, 2004; Windsor & Hill, 

1988). Furthermore, hypoglycaemic events for diabetic patients on certain medications, and 

vitamin and mineral deficiencies can also occur with VLCDs without expert monitoring and 

guidance from a dietitian (Anderson et al., 1992). Dietitians possess the specialised skills to 

assess, diagnose and treat malnutrition, calculate individualised nutrient requirements, and 

provide individualised treatment to ensure patients avoid nutritional deficiencies while on a 

restrictive diet. Dietitians are the best-qualified professionals to prescribe VLCDs and ensure 

safety for patients through monitoring, adjustment to the prescription, and targeted 

education (Dietitians Association of Australia (DAA), 2019), as research shows greater weight 

loss success occurs when weight loss interventions are provided by a dietitian (Flodgren et al., 

2010). 

For the purposes of including all relevant studies in other countries who may have different 

terms to describe specific professions, contact with any health professional at more than one 

point throughout VLCD treatment was included when comparing results.  
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Four out of eight non-bariatric surgery studies included face to face contact with a health 

professional such as a dietitian as part of the VLCD intervention. Pekkarinen and Mustajoki 

(1997) included individual fortnightly appointments which were provided by a therapist. 

Devereaux et al. (2014) included a medical review for each participant which was provided by 

a bariatric physician, and the intervention included consultations with a dietitian and exercise 

physiologist. Inoue et al. (2019) included two dietitian consultations, which included 

“information on a nutritionally balanced diet and low calorie foods”. Goldberg et al. (2012) 

included individual evaluation by a team of a medical bariatrician, weight loss psychologist, 

and fortnightly nutritionist appointments, at which their weight and biochemical markers 

were monitored.  

In Pekkarinen and Mustajoki (1997)’s study, participants were weighed by a therapist at each 

visit, and were provided education and behaviour therapy to prevent weight regain and 

encourage good eating habits. None of the four studies discussed the dietitian or health 

professional involvement as a factor in the weight loss outcomes of their participants.  

Three of these studies were longer than three weeks in duration and had the greatest weight 

loss achieved of all eight studies (Devereaux et al., 2014; Goldberg et al., 2012; Pekkarinen & 

Mustajoki, 1997). Two of these three studies described fortnightly dietitian contact (Goldberg 

et al., 2012; Pekkarinen & Mustajoki, 1997), and one did not provide enough detail to ascertain 

frequency but included exercise physiologist in their model in addition to a dietitian 

(Devereaux et al., 2014). The successful weight loss result from these three studies could 

highlight the benefit of regular contact with dietitian in VLCD treatment. It is possible that 

frequent individualised contact with a dietitian can assist with dietary adherence or may 

increase motivation to continue by having a health professional to be accountable to (Jackson, 

Wardle, Johnson, Finer, & Beeken, 2013). VLCDs are restrictive in nature and may require 
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significant changes to an individuals’ lifestyle and food choices, which may make complete 

adherence difficult. Detailed explanations of the intervention, education, monitoring, or 

counselling provided by the dietitian or therapist in these studies was not provided, which 

makes it difficult to determine which factors or aspects of dietitian treatment are beneficial 

or deemed valuable by the participants undertaking VLCD treatment.  

The involvement of a dietitian in these three studies as well as fortnightly contact may have 

assisted in achieving significant weight loss, but as there were only three studies, this cannot 

be said conclusively. It is also important to note that the weight loss success may be partly due 

to the longer duration on VLCD, as these three studies were also the longest. 

Across the bariatric studies in the three systematic reviews, dietitian involvement was not 

evaluated or explored in detail, as outcomes were generally based on weight loss success and 

surgical complication risk reduction. Regardless, in practice, it is now established that the 

dietitian is a vital part of the patients’ bariatric surgery success, partly by helping to avoid 

nutritional risks associated with rapid weight loss, such as vitamin and mineral deficiencies, 

and malnutrition (Schiavo, Pilone, Rossetti, & Iannelli, 2019). 

Evaluating whether a dietitian prescribing VLCD, monitoring and evaluating patients and 

providing comprehensive evidence-based treatment aids success of weight loss in a model of 

care for obese individuals prior to elective surgery has not been examined. Additionally, no 

studies explored the use of the Nutrition Care Process as a structure from which to provide 

dietetic care in VLCD treatment, however, research on general weight loss interventions has 

concluded that those which are dietitian-led illicit greater weight losses than those without, 

including those led by a doctor alone (Flodgren et al., 2010; Jackson et al., 2013). More 

research is required on whether the type of intervention provided, presence of a dietitian, the 
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frequency of contact, and duration of consultations assists with outcomes. Types of education 

and counselling provided is also recommended to be described in detail in future studies. Due 

to the potential risks identified for patients undergoing restrictive diets, especially pre-

operatively, and the need to ensure comprehensive and safe care, a dietitian-led VLCD model 

of care could be highly beneficial to weight loss success and safety of treatment. Further 

studies are required. 

2.4.2 Weight loss achieved  

As the factor which can independently affect surgical risk, weight loss achieved via VLCD-based 

models of care is arguably the most important outcome to evaluate. Factors which enhance 

the ability of patients to achieve meaningful weight loss need to be evaluated to aid in 

designing models of care for this purpose. It is well known that VLCDs themselves as an 

intervention are successful in achieving significant weight loss (Delbridge & Proietto, 2006) 

but it also appears from the limited literature available that providing a structured model of 

care to provide VLCD treatment can facilitate significant weight loss in the pre-surgical obese 

population.  

Across the non-bariatric surgery literature, weight loss was reported in all but two studies; 

which reported on liver changes specifically (Reeves et al., 2013) or did not provide 

information on weight loss achieved due to abstract format (Jones et al., 2016). All other 

studies achieved weight loss in their VLCD intervention groups (see Table 4). Weight loss was 

difficult to compare between the six remaining studies due to inconsistencies in the way this 

outcome was reported, e.g. % total body weight, % excess body weight, kg and BMI reduction. 

Interpreting the results of weight loss across studies was difficult, as dietary adherence was 

not routinely measured, and if it was, description of methods used to obtain the dietary 

adherence data were inadequate.  
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Non-significant weight loss - defined by loss of <5kg, <5% body weight, or <3kg/m2 BMI 

Non-significant weight loss was achieved in two studies, with a mean 3.4kg loss (3.7% body 

weight) (Burnand et al., 2016) and 4.5% body weight (Inoue et al., 2019). These studies had 

several similarities. Both had short time-frames (two and three weeks, respectively), neither 

had a weight loss target, and both included the use of other foods of the patients’ choice in 

addition to the meal replacement products. They both appeared to have the highest caloric 

value of any of the VLCDs provided across all studies. Burnand et al. (2016) replaced only one 

meal with a VLCD meal replacement product, allowing intake of any other foods of the 

patients’ choice at the other meals, and Inoue et al. (2019) replaced two meals and left the 

choice up to the patient of a <3% fat ‘ready-made meal’. Despite these two studies having 

short time-frames, it could be said that the lack of dietary structure and restriction, and 

potential additional of high calorie foods and drinks by participants could have resulted in the 

lack of significant weight loss. Both studies attempted to measure dietary adherence, and 

reported ‘good compliance’ in Burnand et al. (2016)’s study, and 96.9% adherence to diet in 

Inoue et al. (2019)’s study, but both had methodology which was not adequately explained.  

From this we can determine that when designing a model of care to achieve significant weight 

loss for obese elective surgical patients, length of treatment may need to be longer than three 

weeks, and the prescribed VLCD should be highly structured to avoid excess calorie intake.  

Significant weight loss – defined by loss of >5kg, >5% body weight, or >3kg/m2 BMI 

Three studies achieved significant amounts of weight loss (Devereaux et al., 2014; Goldberg 

et al., 2012; Pekkarinen & Mustajoki, 1997). All three included a weight loss target. They were 

also longest in duration and appeared to be lowest in calories. Duration ranged from 7 to 55 

weeks. Pekkarinen and Mustajoki (1997) achieved the highest amount of weight loss (15% 

body weight, 19.6kg). Three meals per day were replaced with liquid meal replacements and 
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only low-calorie vegetables and calorie-free fluids were allowed. This VLCD was also by far the 

lowest energy diet (1916kJ per day) of any of the studies, which may be a large contributing 

factor in weight loss success. Interestingly, participants in this study achieved significant 

weight loss after only nine weeks (15.1kg, 12%), even though the mean duration on VLCD was 

14 weeks total.  

Goldberg et al. (2012) appeared to have comparable weight loss success (mean loss of 

5.86±2.5 BMI bands) to Pekkarinen and Mustajoki (1997), but as weight loss outcomes were 

only reported for participants who had achieved their weight loss targets to proceed to 

surgery (n=5), this result had significant limitations and as such, the results from this study 

were difficult to compare to others. The remaining study which achieved significant weight 

loss was an abstract (Devereaux et al., 2014). The participants who undertook a six to 12-week 

VLCD program (inadequately described) lost more weight (9.2kg) than participants who 

undertook the alternative three-week program (7kg). It was unclear whether the programs 

differed in their dietary prescription. The strength of this study was its sample size (n=232), 

but because this was an abstract, details on eligibility criteria and diet composition were 

missing, making it difficult to draw conclusions. None of the studies which achieved significant 

weight loss adequately measured dietary adherence, which is also a significant limitation. 

These three studies were successful in achieving >10% body weight loss, demonstrating that 

perhaps timeframes of more than six weeks are required, and that lower calorie programs 

may elicit greater weight loss than those with more liberalised and unstructured dietary 

prescription, but weight loss appears to be highly dependent on the duration of the VLCD. 

Across the studies included in the three bariatric systematic reviews, weight loss ranged from 

1.3% to 27% (n=26 studies, ranging from 10 days to 12 weeks duration) (Holderbaum et al., 
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2018; Naseer et al., 2018; L. Ross et al., 2016). There were four studies which resulted in a 

body weight loss of ≥10%. These studies had their participants on VLCD for a range of 4-16 

weeks, with the mean duration being 10 weeks. These studies had similar weight loss results 

to non-bariatric surgery studies with similar durations. Across both the non-bariatric and 

bariatric studies, lower calorie diets did not independently correlate with larger weight losses 

and, again, seemed to be dependent mostly on duration of VLCD treatment.  

Despite seven of the eight studies on VLCDs prior to non-bariatric elective surgery being of 

‘weak’ quality, or unable to be determined as per the EPHPP Tool, all studies resulted in weight 

loss. Conclusions are difficult to draw regarding an ideal VLCD model of care for achieving 

weight loss due to the wide variation in VLCD prescription and calorie intake, VLCD duration, 

and small sample size. Despite this, when compiling weight loss outcomes from both non-

bariatric and bariatric surgery studies, it could be said that obese pre-surgical patients could 

lose ≥10% body weight over 9-12 weeks being prescribed a structured VLCD which contains 

≤850kcal.  

2.4.3 Weight loss targets 

Providing a weight loss target could help to provide structure to a model of care and provide 

incentive to aid adherence to a restrictive diet (Raynor & Champagne, 2016). Three studies in 

the non-bariatric surgery literature provided a weight loss target to their participants and all 

three had significant weight loss success, but significant limitations were noted. 

Pekkarinen and Mustajoki (1997) had participants’ duration on VLCD individually tailored 

according to their planned surgery and weight loss progress, indicating there may have been 

an initial weight loss target set for each participant. Devereaux et al. (2014) set a 10% body 

weight loss target for their participants, as this was considered required for substantial 



51 
 

reduction of surgical risk factors such as serum glucose concentration and obstructive sleep 

apnoea. Although the target was set, participants proceeded to surgery regardless of whether 

they met the target. Goldberg et al. (2012) included the use of individualised weight loss goals 

set by the surgeon, as participants were at prohibitive risk for surgery. Each target weight was 

set using the surgeons’ clinical experience and individual clinical situations of each participant. 

Although 56% of participants achieved sufficient weight loss to proceed to surgery in this 

study, generalisability of these findings is limited, as the sample size was small (n=5/9).   

Across the bariatric surgery reviews, none utilised a weight loss target, instead basing VLCD 

intervention on time-frames rather than weight loss. As such, no conclusions regarding weight 

loss targets can be drawn from this area.  

Examining an older systematic review in the bariatric surgery area, it appears that weight loss 

prior to surgery may be positively affected by making a person’s progression to an operation 

contingent upon their weight loss (Ochner, Dambkowski, Yeomans, Teixeira, & Xavier Pi-

Sunyer, 2012). This review concluded that setting inappropriately large weight loss targets 

may be detrimental to patients who are awaiting bariatric elective surgery as they may not be 

able to achieve the prespecified amount of weight, and as a result may be denied surgery and 

have continued poor health.  

Providing achievable and appropriate weight loss targets 

For the non-bariatric studies, except for those whereby VLCD treatment was limited to three 

weeks or less, it appeared 10% body weight loss was achievable and for most participants, 

with time-frames ranging from seven to 17 weeks (mean duration of 12.6 weeks) across these 

studies. A weight loss of 10% body weight can result in reduced surgical risk factors such as 

serum glucose concentration, obstructive sleep apnoea, inflammation, and thromboembolic 
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risk (Anderson et al., 1992; Goldstein, 1992). Providing an achievable weight loss target may 

also limit VLCD treatment duration to a safe time-period which may reduce risks of prolonged 

dietary restriction and allow a feasible model of care which can discharge and accept patients 

on a regular basis.  

Due to the lack of studies which focus on surgery being contingent on reaching weight loss 

targets, further studies may benefit from incorporating this into their methodology. For obese 

adults who require elective, non-bariatric surgery, ≤10% body weight appears to be an 

appropriate and achievable target to achieve in six to 12 weeks. 

Patients who are awaiting elective surgery are often experiencing symptoms which are 

effecting their quality of life (Ackerman, Graves, Wicks, Bennell, & Osborne, 2005; Oudhoff, 

Timmermans, Knol, Bijnen, & van der Wal, 2007), so making surgery contingent on weight loss 

success should be further evaluated. Providing a target could provide extrinsic motivation and 

added incentive for patients to adhere to VLCD and subsequently proceed to surgery. Even 

though the three non-bariatric surgery studies which did include a weight loss target produced 

significant weight losses, the weight loss target was not discussed as a factor in weight loss 

success, and patients’ experiences were not explored to define whether this factored into 

their motivation and subsequent weight loss. 

2.4.4 Patient engagement in a VLCD model of care 

Feasibility of a model of care can be measured by the engagement of patients in their care, as 

high rates of non-consenting and excluded patients, poor attendance and high drop-out rates 

could lead to wasted resources, reduced longevity of the service and compromise research 

findings. For the purposes of this review, engagement will be defined as an overall evaluation 
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of ‘failure to attend’ rates, dropout rates, and the rate of non-consenting and excluded 

patients.  

Only one of the three non-bariatric surgery studies which utilised a model of care measured 

and reported on patient dropout rates or engagement with treatment. This study included a 

weight loss target, and had a 7% dropout rate overall, although their sample size was small 

(n=28), and their VLCD products were provided free of charge, possibly enhancing adherence 

and engagement with the treatment (Pekkarinen & Mustajoki, 1997). No studies measured 

rates of attendance to appointments.  

Bariatric surgery studies typically focus on the characteristics and duration of the VLCD rather 

than whether participants attend appointments, and none of the three systematic reviews 

reported on participants’ attendance or engagement with treatment. Furthermore, the 

numbers of non-consenting and excluded patients for each study included were not 

consistently reported.  

The receipt of surgery upon successful weight loss and frequent dietitian contact may be a 

motivating factor in engaging with a VLCD model of care, but this has not been examined in 

the literature. Employing mobile health information technology such as mobile phone apps to 

improve service delivery is also a potential direction to explore for this patient group to 

provide a point of contact, feedback and information, and could be a positive inclusion into 

future models of care. To determine the ideal model of care, rates of attendance and barriers 

and enablers to engagement, such as mobile health, need to be investigated in future studies. 

2.4.5 Patient tolerance to VLCD and meal replacement products 

VLCDs are known to produce mild side effects, which do not threaten health, but may cause 

mild discomfort. The most commonly reported side effects are those experienced in the first 
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week of VLCD due to the transition into ketosis, which can cause hunger, dizziness, and 

irritability (Delbridge & Proietto, 2006). Some symptoms such as constipation, hair loss and 

intolerance to cold may appear in later stages of the VLCD (Atkinson et al., 1993; Delbridge & 

Proietto, 2006). Advising patients of the possibility of these common side effects occurring 

and educating them on how to manage them could potentially reduce the risk of patients 

ceasing VLCDs unnecessarily (Delbridge & Proietto, 2006). 

Three of the eight non-bariatric surgery studies reported on patient tolerance, and overall 

found good levels of tolerance but all had significant limitations and inadequate description 

of the methodology used. No studies measured or reported on side effects specifically. 

Burnand et al. (2016) replaced two meals with a ready-made liquid meal replacement and 

reported that the VLCD was ‘well tolerated with no pre-operative complications’ but this was 

not formally measured or analysed. Thirty-one of their eligible 77 participants (40%) declined 

to take part in the study, with reasons for declining not provided, but it is a possibility that 

some declined due to the restrictive nature of the diet. Devereaux et al. (2014) reported that 

95.2% of participants rated the meal replacement product prescribed as ‘good’ or ‘excellent’ 

but as it was an abstract, no description of the product or the dietary prescription was 

available. One participant in the Inoue et al. (2019) study ceased VLCD treatment after 10 days 

due to inability to tolerate the taste of the meal replacement product. It was reported that no 

adverse events associated with the VLCD occurred in this study, although this VLCD appeared 

to be the least restrictive out of all eight studies, with only one meal replaced with ObeCure® 

liquid meal replacement.  

One of the three bariatric surgery reviews reported on presence of side effects (Naseer et al., 

2018), with only two studies within the review evaluating these. Both studies used another 

variation of a VLCD as their ‘comparison’ diet. One study showed significantly less hunger in 
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the solid VLCD group than the liquid VLCD group, and the other studies showed no significant 

differences in side effects of nausea and hunger between groups, which were the only 

symptoms measured. The systematic review by L. Ross et al. (2016) reported on tolerance and 

acceptance of the VLCD itself, which was generally high (90% overall). 

Due to the lack of literature examining the presence or effect of side effects or intolerance of 

VLCD or VLCD meal replacement products in the non-bariatric and bariatric surgery literature, 

it is difficult to comfortably demonstrate that they are well tolerated in the obese elective 

surgery patient. From the literature available on obese participants (non-surgical), it appears 

that meal replacement products are palatable, although of course this would depend on the 

product being used. It is also difficult to determine whether patients cease VLCD treatment as 

a result of side effects, as this was generally not specifically measured. Future studies should 

measure and report incidence of side effects, and whether patients can manage these without 

ceasing the VLCD.  

2.4.6 Adherence to VLCD 

Dietary adherence to a the VLCD prescription is important to measure as a feasibility measure, 

as restrictive diets such as VLCDs require significant effort from patients, and if they are poorly 

adhered to, will be reflected in lack of weight loss. Dietary adherence was only measured in 

three non-bariatric surgery studies and two of those determined good dietary adherence to 

the VLCD, although the two studies had quite different VLCD prescriptions. Dietary adherence 

is inherently difficult to accurately measure, and self-reported methods of measuring dietary 

intake have significant limitations.  

Inoue et al. (2019) reported that 32 of 33 participants (97%) self-reported ‘full adherence’ to 

the surgeon. This result has significant limitations, as participants may have felt obliged to 
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report full adherence to the surgeon operating out fear of not proceeding to surgery, and the 

VLCD included only meal replacement product per day, making it the least restrictive dietary 

plan out of all eight studies. Jones et al. (2016) used weight loss achieved after two weeks as 

a measure of adherence to the VLCD (>2kg weight loss was measured as ‘compliance’) but did 

not report on adherence rates overall, as it was an abstract. Burnand et al. (2016) determined 

their participants had ‘good compliance’ to their VLCD by examining food diaries (mean intake 

947 kcal per day), even though 800kcal per day was the target for the VLCD intervention and 

the methods used to define compliance were not described.  

Of the three bariatric surgery systematic reviews, only one reported on dietary adherence (L. 

Ross et al., 2016). Methods used varied, with most studies (n=7/13) utilising weight loss as a 

measure of adherence, three using the presence of urinary ketones as a confirmation of 

dietary adherence, and the others relying on self-reporting. Across the 13 studies, rates of 

non-adherence were low (8%). In both the bariatric and non-bariatric literature, the methods 

for measuring adherence were flawed. Weight loss can have multiple attributing factors, 

including excessive exercise, illness, underlying disease, and self-starvation (Brennan, 1977; R. 

Ross et al., 2000; Staal-van den Brekel, Dentener, Schols, Buurman, & Wouters, 1995), thus 

using this as an indicator of dietary adherence is problematic. Self-reporting dietary intake 

also has significant limitations, as it is known that obese individuals may choose to under-

report ‘socially undesirable’ or non-allowed foods (Ferrari et al., 2002; Mendez, Wynter, Wilks, 

& Forrester, 2004). Measuring dietary adherence is inherently difficult in free-living adults, but 

future studies should aim to control confounding factors when measuring adherence, 

particularly to a restrictive diet such as a VLCD. 

A recent review of the small amount of qualitative literature in the area of VLCDs (n=3 studies) 

concluded that VLCD adherence is facilitated by rapid weight loss and ease of the diet (Harper, 
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Maher, Grunseit, Seimon, & Sainsbury, 2018). Details on the VLCDs prescribed were missing, 

which again, made it difficult to interpret the results.  

Due to inadequate descriptions of methodology, differing VLCDs prescribed, and self-reported 

intakes, it is difficult to determine adherence rates to VLCDs in obese non-bariatric elective 

surgery patients. Bariatric surgery protocols often base pre-surgical VLCD prescription on 

short duration of time (often two weeks) rather than on a weight loss target, making these 

dietary adherence results difficult to extrapolate to longer-term VLCDs. Dietary adherence of 

longer-duration VLCDs for obese patients prior to elective, non-bariatric surgery needs to be 

evaluated. Examining qualitative data from patients regarding barriers and enablers to 

adhering to a VLCD would also be beneficial. 

2.4.7 Safety of VLCD treatment 

Many studies have examined safety of VLCDs in the general overweight and obese population, 

and research completed over the last 20 years has shown that they are generally safe when 

used under careful supervision by a qualified health professional for appropriately selected 

individuals (Atkinson et al., 1993). Less clear is the safety in prescribing these prior to surgery, 

specifically non-bariatric elective surgery. Safety can be measured in many ways, including 

biochemical markers of immune function, kidney function, and liver function. Furthermore, 

the improvement in biochemical markers such as Hba1c (glycated haemoglobin) can reflect a 

reduction in surgical risk. Malnutrition can predict mortality and morbidity after surgery 

(Asher, Lee, & Bali, 2012; Gibbs et al., 1999; Lai et al., 2011), and as such, it is important that 

pre-operative weight loss interventions do not induce malnutrition by providing inadequate 

protein and micronutrients. Having a qualified dietitian prescribing VLCDs and monitoring 

patients while on VLCDs is likely to substantially reduce risk of this occurring, but this has not 

been investigated in the literature.  
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Only two non-bariatric studies reported on safety or risk reduction via biochemical 

monitoring. Inoue et al. (2019) collected blood fasting blood samples and analysed for glucose, 

Hba1c, albumin, liver function tests, triglycerides and cholesterol before and after a 20-day 

VLCD in 33 participants. Hba1c was reduced by 0.13% (p<0.05) from baseline, indicating 

improved glucose control, although the baseline Hba1c of 6.01% was already within a healthy 

range, so this is not likely to be clinically significant. Mean serum albumin levels in the 33 

participants increased but was not statistically significant. Liver function, glucose, cholesterol, 

and triglyceride levels showed no changes from baseline. Pekkarinen and Mustajoki (1997) 

focused on analysing biochemical markers of immune function at baseline, week nine and at 

completion (after a four-week refeeding period). All immune markers remained within normal 

ranges from baseline to completion of VLCD.  

Across the three bariatric reviews, four randomised controlled trials showed improvements in 

biochemical risk factors such as blood glucose levels and lipid profile with as little as 2% body 

weight loss, potentially reducing risk of reduce peri and post-operative complications (Naseer 

et al., 2018). 

The limited evidence suggests that VLCD prior to surgery poses no increased risk to immune 

function for pre-surgical obese patients, and that improvements in lipid profile and blood 

glucose control can be observed. The safety of VLCDs with dietitian involvement in pre-surgical 

patients has not been extensively researched, and as such we cannot draw conclusions on 

how the safety of VLCDs may be improved with this factor. However, the limited literature 

suggests no significant changes to biochemical risk factors in pre-surgical obese patients who 

undertake VLCD treatment, and in fact, more likely is an improved surgical risk profile through 

improvement in biochemical markers such as Hba1c. How these results translate into actual 

surgical risk reduction is still unknown. 
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2.4.8 Patient satisfaction and surgeon perspectives 

Very few studies report on obese patients’ level of satisfaction with a VLCD model of care prior 

to surgery. Devereaux et al. (2014)’s abstract was the only eligible non-bariatric study which 

reported on patient satisfaction. Their protocol included contact with a dietitian and exercise 

physiologist, and 98% of 232 participants rated the program as ‘valuable’. As an abstract, 

details were missing on specifics of the protocol including frequency of dietitian contact. 

Across the bariatric reviews, none reported on patient satisfaction with treatment provided. 

Little is known about the experience or satisfaction level of patients enrolled in a weight loss 

program or model of care prior to surgery, with or without dietitian involvement. A feasible 

model of care should have high rates of patient satisfaction, so this needs to be further 

explored in future studies.  

There is no literature on how surgeons perceive VLCD-based treatments or models of care 

used for their obese patients pre-operatively. However, examined to some degree, is 

surgeons’ perceptions of changes made to technical difficulty of surgical procedures as a result 

of VLCD treatment. Surgical outcomes such as length of operation and blood loss have also 

been evaluated in some studies.  

Two non-bariatric surgery studies examined the effect of a two-week pre-operative VLCD on 

ease of laparoscopic cholecystectomy (Burnand et al., 2016; Jones et al., 2016). Burnand et al. 

(2016) found operating time was 20% shorter (p<0.05) in VLCD-treated patients, and that 

specific technical aspects were reported to be significantly easier by the sole operating 

surgeon, who was blinded. No differences were found in post-operative complications or 

length of stay between groups, although the sample size was small (n=21 interventions, n=25 

controls). Jones et al. (2016) found that participants who were ‘non-compliant’ to a two-week 
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pre-operative VLCD (using weight loss of >2kg to measure compliance) were found to have 

more areas of technical difficulty when compared with ‘compliant’ patients (p<0.05), but, 

partly due to being an abstract, it is unclear whether the surgeon was blinded to groups in this 

study, and dietary prescription was not described.  

Two studies found statistically significant reductions in blood loss during surgery in VLCD 

intervention groups, although each study evaluated different surgical procedures (stomach 

resection and liver resection) (Inoue et al., 2019; Reeves et al., 2013). 

Surgical complication rates were measured in four studies, but only three had a control group 

comparator. Doyle et al. (2015) (liver donor resection), Inoue et al. (2019) (stomach resection), 

and Reeves et al. (2013) (liver resection) all found no difference in post-operative outcomes 

between groups. Doyle et al. (2015) concluded that even though no reduction in complications 

was seen, the loss of weight and reduction in liver steatosis may allow for increasing the 

number of suitable liver donors in the future, considering the increase in obesity and fatty 

liver disease.   

Across the studies included in the three bariatric systematic reviews, there was only one 

randomised controlled trial which used a control group that followed their ‘usual diet’ rather 

than another type of dietary restriction. This study examined operation difficulty as perceived 

by surgeons in 298 participants undergoing a laparoscopic gastric bypass (Van Nieuwenhove 

et al., 2011) after a two-week VLCD. Surgeons were blinded to groups and determined 

operations to be technically easier in the intervention group (p=0.04), although no differences 

were found between the mean operating time and estimated blood loss. Across the other 

reviews, only two non-randomised studies had control groups which were not calorie 
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restricted. Both studies found a perception of increased technical ease from the perspective 

of the surgeon in the intervention group (Edholm et al., 2015; Lewis et al., 2006).  

Despite no studies specifically examining surgeon perspectives on VLCD treatment or model 

of care, the literature available shows a possible decrease in length of operation, blood loss, 

and improved technical ease of the operation due to VLCD treatment and/or weight loss. In 

particular, there is a significant lack of studies examining elective surgeries such as 

orthopaedic surgery and general surgery (surgery on organs of the abdomen), which are the 

two most common elective surgical specialties completed in Australia (Australian Institute for 

Health and Welfare (AIHW), 2018b). The evidence regarding reductions in peri- and post-

operative complications is inconclusive. 

Compiling the literature, it is evident that surgeons may perceive technical aspects of surgery 

to be easier in VLCD-treated patients. The exploration of surgeons’ opinions on VLCD 

interventions and pre-surgical weight loss models of care and whether they believe it to be 

valuable was not explored in any of the studies, and this needs to be explored. 

2.5 Summary of literature review  

An outstanding feature about the literature in the area of VLCD intervention prior to surgery 

is the increase in number of articles published in the last five years. This is likely due to the 

increased recognition that weight loss prior to surgery for obese patients may improve 

outcomes and make surgery less technically difficult for the surgeon. Despite this, there are 

still only a handful of studies which examine methods to achieve such weight loss specifically 

for non-bariatric, elective surgeries. Specific surgeries such as gynaecology procedures are 

even less researched. Furthermore, different types of models of care and protocols for pre-
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surgical weight loss have not been researched extensively enough to draw conclusions about 

the most effective and feasible model of care for this patient group. 

The bulk of the literature on the efficacy of VLCD intervention comes from the bariatric surgery 

area and has demonstrated reduction in visceral fat and fatty liver size, allowing for improved 

technical proficiency and safety of a surgical procedure in an obese patient. However, the 

evidence for the use of the same intervention for non-bariatric surgeries is lacking, and the 

studies which have been done in this area lack consistency in VLCD prescription, duration, and 

surgery type. Furthermore, the involvement of a dietitian has not been evaluated.  The small 

number of studies which utilised a model of care to employ the intervention were the most 

successful in terms of weight loss but had significant limitations.  

From the limited literature available, it is plausible to conclude that a structured model of care 

with regular dietitian contact and monitoring and an appropriate weight loss target of ≤10% 

body weight could potentially aid weight loss and progression to surgery with reduced risks to 

the patient. Furthermore, prescribing structured VLCDs which provide <850kcal/day for at 

least six weeks are likely to be more successful. More well-designed studies are needed to 

examine evidence-based, structured, and supportive models of care for this purpose. 

Evaluating whether patients who are treated within these models achieve enough weight loss 

to proceed to surgery as per their surgeons’ decision, and whether they engage with the 

model and are satisfied is vital to prove the model’s feasibility and effectiveness.  

2.6 Research Aims  

2.6.1 Study Aims  

This study aimed to evaluate the feasibility and effectiveness of the dietitian-led Pre-surgical 

VLCD Clinic model of care at Logan Hospital, Queensland, Australia.  
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Feasibility of this model of care (i.e. “possible to do easily or conveniently”) will be 

demonstrated by a combination of: 

 a statistically (p<0.05) and clinically significant mean weight change (loss) of >5% total 

body weight as a result of the intervention provided  

 >90% rate of patient attendance to appointments 

 majority of patients experience resolution of VLCD-related side effects which do not 

lead to cessation of treatment 

 weight loss is achieved within 12 weeks for most patients, and successful patients 

proceed to surgery within median six weeks 

 safe VLCD treatment as demonstrated by nil clinically adverse changes to pathology 

during VLCD treatment 

 most key stakeholders (patients and surgeons) will be satisfied with the model of care; 

and 

 surgeons report perceived positive changes in surgical procedures due to the dietitian-

led VLCD Clinic treatment  

Effectiveness of the model of care (i.e. “successful in producing the desired result”) will be 

demonstrated by: 

 the majority of patients losing adequate weight to progress to surgery, as per clinical 

judgement of their surgeon 

2.6.2 Research questions 

1. Do obese patients, treated in the dietitian-led Pre-Surgical VLCD Clinic model of care 

at Logan Hospital achieve adequate weight loss as defined by their surgeon in 

preparation for elective, non-bariatric surgery? 

2. Do dietitian-led VLCD Clinic patients: 
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a) Have high tolerance of the VLCD prescribed?  

b) Remain safe during treatment? 

c) Engage with the model of care by attending their appointments? 

3. Are patients satisfied with the dietitian-led VLCD Clinic - what do they like and dislike 

about it? 

4. Do referring surgeons: 

a) Have high satisfaction levels and would they recommend the dietitian-led VLCD 

Clinic model of care at other sites? 

b) Report notable positive differences when completing operations on patients 

treated in the dietitian-led VLCD Clinic, such as ease of surgery and reduced 

operating time? 
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Chapter 3: Methodology 
 
 
3.1 Overview 

This research project was undertaken with the aim to evaluate the feasibility and effectiveness 

of the dietitian-led Pre-Surgical VLCD Clinic model of care at Logan Hospital, in South East 

Queensland, Australia. This was achieved through a retrospective study of dietitian-led VLCD 

Clinic patient outcomes over a 13-month period and by describing perceptions of stakeholders 

(surgeons and patients) of the model of care via cross-sectional surveys. The project was 

divided into three studies: 

Study One: Quantitative study to determine the feasibility and effectiveness of a dietitian-led 

Pre-Surgical VLCD Clinic model of care, in terms of achieving adequate and significant weight 

loss to proceed to surgery. 

Study Two: Qualitative study in the form of a paper-based survey to determine satisfaction 

levels and opinions of patients who were treated in the dietitian-led VLCD Clinic. 

Study Three: Qualitative study in the form of an online survey to determine satisfaction levels 

and perceptions of surgeons on dietitian-led VLCD Clinic patients’ surgical procedures. 

This chapter will explain the methodology employed to complete the studies, the rationale for 

methods used, ethical considerations, and methods of data analysis. For the purposes of 

describing the methodology accurately, where mentioned, the ‘dietitian-led VLCD Clinic’ 

refers to the physical clinic which patients attend to receive their treatment by the dietitian. 

The ‘model of care’, or the ‘dietitian-led Pre-Surgical VLCD Clinic model of care’ are 

interchangeable terms and refer to the principles and processes which underpin the clinic’s 

proceedings and include; appointment frequency, time-lines to surgery, dietitian treatment 
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using the Nutrition Care Process and extended scope of practice, and criteria and referral 

processes. The model of care is described in section 1.2 within the Introduction chapter. 

3.2 Ethical Considerations 

All three studies in this research project were included in a study protocol which was approved 

by the Metro South Human Research Ethics Committee (HREC14/QPAH/173) and the Griffith 

University Human Research Ethics committee (GUHREC Ref no: 2019/244) prior to 

commencement (Appendix B). Given the retrospective nature of Study One, a waiver of 

consent was obtained. Data was collected in compliance with all ethical standards and as per 

the approved protocol. 

3.3 Study One: Pre-Surgical dietitian-led VLCD Clinic retrospective evaluation 

3.3.1 Study design and rationale 

A retrospective observational study design was used to evaluate the outcomes of patients 

treated in the dietitian-led VLCD Clinic over a 13-month period from 1st September 2017 to 

30th September 2018. The study design was chosen as the most financially and logistically 

feasible way to examine this patient group utilising the current model of care within the study 

setting without any change to routine clinical practice. As this model of care had not yet been 

evaluated, this study design was chosen to allow for a pilot study of baseline data collection 

to inform current feasibility and effectiveness. A future prospective trial with a larger sample 

size to evaluate broader outcomes is planned. 

3.3.2 Study setting 

This study was conducted at Logan Hospital in Queensland, Australia, and was a single-site 

study. Being a secondary metropolitan hospital, Logan hospital has a large Obstetrics and 

Gynaecology division and offers several types of elective surgeries, such as gastrointestinal, 



67 

orthopaedic, and colorectal. The dietitian-led VLCD Clinic is located within the Allied Health 

department and utilises funding and staff resources provided by the Nutrition & Dietetics 

Department. The dietitian-led VLCD Clinic was initiated in 2014 in response to receiving 

referrals from surgeons requesting weight loss for patients prior to elective, non-bariatric 

surgery. Over time, the clinic has expanded to treat more patients due to the increase in 

referrals from surgeons from multiple disciplines.  

3.3.3 Eligible patients for inclusion in the study 

Patients for inclusion in the study were identified via an excel database that maintained a 

record of all patients referred to the dietitian-led VLCD Clinic since 2014. Patients were 

included in the study if they met the following inclusion criteria: accepted into the dietitian-

led VLCD Clinic between September 2017 until September 2018, attended at least one 

appointment, and treatment with VLCD was agreed to start – as determined from notes 

written by dietitian in patients’ electronic medical chart. For more information on the 

established eligibility criteria for acceptance into the dietitian-led VLCD Clinic, please refer to 

section 3.3.4. 

3.3.4 Data collection methods 

Most data were collected retrospectively from patients’ electronic medical charts by Sally 

Griffin (S.G.) from January 2019 until March 2019. Rachel Roth (R.R) completed a small portion 

of data collection in the previous year. Sally Griffin (S.G.) completed the data collection and 

input data into Microsoft Excel, Version 16.0 for Windows, New York, USA (IBM Corporation, 

2019). A subset of patient data was completed by both R.R. and S.G, and methods for data 

collection were discussed between S.G. and R.R. to ensure consistency.   
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3.3.5 Primary Outcomes 

Primary outcome 1: Weight change  

Weight change was measured in % total body weight, kilograms, and BMI, which was used to 

determine the feasibility of the model of care. A total body weight loss of at least 5%  was 

chosen as clinically significant, as this amount of weight loss has been shown to achieve liver 

volume reduction target of approximately 10% (Brody et al., 2011; Lewis et al., 2006) which 

would be required to likely illicit notable differences during abdominal surgery (van Wissen 

et al., 2016). Additionally, for obese patients, losing at least 5% total body weight has 

benefits on existing comorbidities (Garvey et al., 2016; Li et al., 2014) such as improving 

blood glucose levels in patients with diabetes and cardiovascular risk factors which can lead 

to increased perioperative risk (Hanazaki, Maeda, & Okabayashi, 2009; Nomikos et al., 

2009). Statistical significance was set at p<0.05. 

Primary outcome 2: Whether patients achieved adequate weight loss to proceed to surgery  

If most patients achieved adequate weight loss to proceed to surgery as per the clinical 

judgement of their surgeon, effectiveness of the model of care was confirmed. The phrase ‘as 

per clinical judgement of their surgeon’ has been used to define whether a patient has been 

successful in reducing obesity-related risks sufficiently, through losing weight to their target 

(and/or reduction of other modifiable risk factors, such as improving glycaemic control or 

exercise tolerance), through the clinical opinion and judgement of their surgeon who is 

planning their surgery and who will operate on the patient. Historically, most patients referred 

to the dietitian-led VLCD Clinic were prohibited from undergoing surgery until they had lost 

enough weight for the surgeon to be satisfied with the reduction in surgical risk. Historically, 

the target weight loss requested and judgement on level of surgical ‘risk’ could differ 

significantly between surgeons. As no previous studies in this area have defined this as a term 
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or evaluated this as a factor in whether a patient proceeds to surgery, this outcome is not 

without limitations, but as per the model of care, this was how the decision of proceeding to 

surgery was determined for most patients.  

Weight and BMI changes were measured from the day of their first appointment in the 

dietitian-led VLCD Clinic to either day of surgery (if this occurred), or their last dietitian-led 

VLCD Clinic appointment, or as close to those dates as possible. Weight and BMI change was 

calculated by subtracting weight at initial appointment from weight taken on the day of 

surgery or weight taken at their last dietitian appointment if they did not have surgery. 

Average weight loss was calculated across all patients in the study, including those who 

gained weight or did not have weight loss targets. Average weight loss rate, in kg per week 

was also calculated. 

 
If most patients who had a weight loss target achieved that target and were deemed able to 

proceed to surgery, or, if they did not achieve the target but were still deemed able to proceed 

to surgery due to the surgeon regarding their weight loss as clinically adequate, this will be 

considered a confirmation of the dietitian-led VLCD Clinic model being feasible and effective 

for pre-surgical weight loss, as defined previously in Research Aims.  

Being deemed able to proceed to surgery was determined by the presence of documentation 

in the medical chart, such as the surgeon documenting a request made to theatre bookings 

staff to allocate a surgery date, dietitian chart entry documenting a surgery date was 

organised, or scanned email correspondence between surgeon, dietitian, or anaesthetist and 

theatre bookings staff which indicated the patient had lost enough weight for surgery to 

proceed. If the patient had not achieved their weight target, but their surgeon agreed to 

proceed with operation due to the amount of weight loss already achieved, this was also 
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noted. An example of this may include the surgeon documenting something to the effect of 

‘lost __kg and reduced risks, unable to lose more weight per dietitian, proceed to book 

surgery’.  

3.3.6 Secondary Outcomes 

Secondary outcomes were divided into two categories: patient characteristic data, and 

feasibility data. Patient characteristic data included: gender, age, anthropometry including 

baseline weight and BMI, type of surgery and name of planned surgical procedure, co-

morbidities, medications used, participation in structured physical activity, and number and 

brand of meal replacement products prescribed and used. Feasibility data included: whether 

patient was given a weight loss target (and the target defined), whether patients received 

surgery, time to achieve adequate/target weight loss, time to surgery date from achieving 

adequate/target weight loss, tolerance of VLCD treatment indicated by side effects resulting 

from VLCD, whether VLCD treatment ceased as a result and whether the side effect(s) 

resolved, time from referral date to first appointment time spent under dietitian care, number 

of appointments offered, attendance to appointments, discharge reasons to indicate patient 

engagement, and safety of treatment via pre and post-treatment pathology results. The data 

collection methods of these secondary outcomes are outlined below:  

Patient characteristic data 

Anthropometry: In the dietitian-led VLCD Clinic, patients were weighed at each appointment 

using the same set of scales, which were calibrated regularly. Height was taken from the 

medical chart, by measuring using wall-mounted stadiometer, or by asking the patient. Weight 

data was collected from the medical chart at the following time points: time of referral, first 

dietitian appointment, final dietitian appointment, and day of surgery. BMI was calculated at 

the same time points using the patients’ height. The weight taken on the day of surgery was 
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collected from ‘measurements’ section of the chart (as first preference) correlating with the 

day of surgery, or on paperwork scanned in from the day of surgery. 

Surgery planned: The exact name of the surgical procedure was taken from either the 

surgeon’s chart entry indicating which procedure was being planned at the time they referred 

to the dietitian-led VLCD clinic (as first preference), or the procedure consent form scanned 

into the chart.  

Co-morbidities and medications: The presence of Type 2 Diabetes, Hypertension and 

Obstructive Sleep Apnoea were collected specifically because they influence a patients’ 

anaesthetic and surgical risk (Gami et al., 2003; Kurukulasuriya et al., 2008; Weyer et al., 2001) 

and helped to indicate the severity of surgical risk in this patient group. Three types of 

medications were specified: anti-hypertensives, oral hypoglycaemic agents, and insulin, and 

whether patients ceased or reduced these medications through treatment was noted. 

Structured exercise participation (defined as ‘yes’ or ‘no’): Exercise participation was defined 

as a ‘yes’ if a patient reported engagement in physical activity at any point throughout 

treatment that was not a part of the activities of daily living. Examples included: exercise 

classes, gym sessions, walking the dog, and physiotherapy appointments. Examples of non-

structured activity which were not counted included completing household chores and 

shopping.  

VLCD products: The number of VLCD products prescribed by the dietitian per day, and brand 

of VLCD meal replacement products used by patients was collected. In the case that the 

number of products prescribed changed throughout treatment, the number of products 

prescribed for most of the treatment time was used. All instances of using a type or brand of 

the product were counted, even if the patient reported had only used that product for a short 

period of time. 
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Feasibility data  

Weight loss targets: Whether a weight loss target was provided by the surgeon (defined as a 

‘yes’ or ‘no’), and weight loss target in kilograms and body weight percentage was collected. 

Patients who were not given a weight loss target were not eligible to be counted as achieving 

their target or ‘adequate’ weight loss and subsequently were not included in those results.  

Surgery received: Confirmation on whether the patient received their intended elective 

surgical procedure within 12 months of dietitian-led VLCD Clinic discharge (yes/no) was 

recorded. If there was no documentation in the medical record which indicated a procedure 

had been performed at either Logan Hospital or another hospital, it was determined that the 

surgery did not occur. In the case that the patient had received their elective surgery as an 

emergency operation or at another hospital, this was documented. Part of the dietitian-led 

VLCD Clinic process was to book a prompt surgery date after they had achieved enough weight 

loss, so if a patient had received their surgery more than 12 months after being discharged 

from the dietitian-led VLCD Clinic, it was assumed that the patient did not receive their 

operation as a result of the dietitian-led VLCD Clinic treatment. These patients were not 

counted as having received surgery. See section 3.6 for more details on time-lines of booking 

surgery according to the dietitian-led VLCD Clinic model of care. 

Time to achieve target/adequate weight loss: This was calculated as the time from the initial 

dietitian-led VLCD Clinic appointment, to the time which the documentation in the medical 

chart indicated the patient had reached their target (via ‘weight history’ included in all 

dietitian chart entries), or adequate weight loss via documentation by surgeon or dietitian to 

indicate this, as previously described, in weeks. If most patients who were successful in 

achieving weight loss (whether by reaching their target or deemed adequate by their surgeon) 

did so within 12 weeks, this was considered a confirmation of one of the feasibility markers in 

this study.  
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Time to surgery date from reaching target/adequate weight loss: This was calculated as the 

time from the documentation regarding target/adequate weight loss achieved, to the day of 

surgery, in weeks. Patient charts were examined for reasons for longer surgery wait times. If 

successful patients (those who achieved adequate weight loss) received surgery within six 

weeks (using median if data is non-parametric, and mean if data is parametric), this was 

considered a confirmation of one of the feasibility markers in this study. 

Tolerance of VLCD - side effects resulting from VLCD:  Side effects were defined as those 

which the patient had reported to the dietitian who had then documented it in their chart, 

which occurred at any point throughout treatment and were either documented as possible 

side effects in the VLCD Clinical Treatment Protocol (Pink et al., 2018) with no other 

explanation for it reported by the patient or the dietitian; or reported by the patient to be a 

new adverse symptom likely to be resulting from VLCD. For the purposes of this study, the 

incidence of a hypoglycaemic event will be characterised as a side effect and was defined as 

blood glucose level reading below 4mmol/L at any time which was reported by the patient to 

the dietitian. Constipation was defined as the patient reporting harder stools than was usual 

for them which were difficult to pass. If most patients experience resolution of side effects 

and do not lead to cessation of treatment, this will be considered a confirmation of one of the 

feasibility markers in this study. 

Patient engagement – time under dietitian, attendance, discharges and reasons for 

discharge: Medical charts were examined for; length of time spent under dietitian care, 

number of appointments attended, failed to attend instances, and discharge reasons. Time 

spent under dietitian care was collected by calculating the time between first dietitian 

appointment to their last appointment, in weeks. Number of appointments attended, and 

number of ‘failure to attend’ instances were collected from the medical chart. The reasons 

stated for discharge counted in data collection were; discharge due to failure to attend once 
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with no response to communication from clinic, or failure to attend twice (automatic 

discharge per clinic policy), and discharge due to poor adherence to VLCD prescribed and/or 

minimal weight loss after >12 weeks. These clinical decisions regarding poor adherence to 

VLCD or minimal weight loss were made generally by the dietitian, in discussion with the 

patient, and documented by the dietitian in the patients’ chart. If there is a >90% rate of 

attendance to booked dietitian-led VLCD clinic appointments in this study, this was considered 

a confirmation of one of the feasibility markers.  

Safety of treatment and feasibility of pathology monitoring – pathology results: Fasting 

blood tests were ordered at baseline, and at 12 weeks of treatment or completion if 

treatment, or as close to those times as possible. If patients’ treatment was completed less 

than eight weeks after baseline, generally ‘completion’ blood tests were not ordered. Test 

results were only collected if ‘fasting’ status was noted on the results, and if the date of 

collection correlated with the date the blood tests were ordered by the dietitian. ‘Fasting’ 

status was defined by a period of at least eight hours of no food or drink except water prior to 

the test. Patients were advised to have blood tests completed at Logan Hospital Pathology to 

enable easy access to results. In the case that a patient had their blood test completed at an 

outside pathology service, the pathology service was contacted to forward those results. 

Pathology collected included:  

- estimated glomerular filtration rate (eGFR) to indicate kidney function, 

- liver function tests – ALT (Alanine aminotransferase), ALP (Alkaline phosphatase), GGT 

(Gamma-glutamyl transferase), 

- lipid profile – TChol (Total cholesterol), LDL (Low-density Lipoprotein Cholesterol), HDL 

(High-density Lipoprotein Cholesterol) to indicate changes to risk of cardiovascular 

disease, 

-  Hba1c (glycosylated haemoglobin) to indicate blood glucose control.  
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Hba1c was only collected for those patients with a diagnosis of Diabetes. Baseline blood test 

results were considered viable and data were collected if they were taken no more than two 

weeks after commencement of treatment with VLCD. Completion blood test results were 

collected if they were eight weeks or more from the first dietitian appointment. For Hba1c 

results to be included, at least 11 weeks was required between tests to allow for valid results 

("HbA1c and monitoring glycaemia," 2012). 

Feasibility of this model of care was also confirmed if there were no clinically adverse changes 

to pathology during VLCD treatment. One of the side effects monitored included 

hypoglycaemia, and this is also included as an indicator of feasibility, that is, whether any 

incidents of hypoglycaemia occurred, and if so, whether they were escalated effectively to the 

patients’ General Practitioner.  

3.3.7 VLCD prescription 

Figure 4 outlines guidelines which were developed by the dietitian-led VLCD Clinic Dietitian 

and were used to guide VLCD prescription. Due to the nature of the dietetic care incorporated 

within the treatment of dietitian-led VLCD Clinic patients, this guide would not always dictate 

the exact prescription, as other factors may influence the patients’ choices.  

The VLCD prescribed was based on the Optifast Clinical Treatment Protocol (Pink et al., 2018). 

All adjustments and strategies employed as part of usual care for patients undertaking a VLCD 

were based on this protocol and the Nutrition Care Process (The Nutrition Care Process (NCP), 

2019). Phase 1 VLCD used in the dietitian-led VLCD Clinic is based on the Optifast® ‘Intensive 

Level’ which is lowest in calories (provides <800kcal per day), and most patients are prescribed 

this Phase at the commencement of VLCD treatment. See Appendix D for VLCD Guidelines 

provided to all patients which included detailed information on VLCD phases, allowed and 
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non-allowed foods, and frequently asked questions. This document was routinely used to 

provide education and instruction to patients regarding their VLCD prescription.  

Research has shown that patients can safely undertake Phase 1 VLCD for 12 weeks (Delbridge 

& Proietto, 2006). However, it is generally considered safe to extend this period if the patient 

requires further weight loss and is under medical supervision (Atkinson et al., 1993; Mustajoki 

& Pekkarinen, 2001). Patients in the dietitian-led VLCD Clinic are generally recommended to 

transition to Phase 2 of VLCD after 12 weeks, as it has historically been beneficial to introduce 

other foods under guidance and support of the dietitian who can provide education about 

appropriate serving sizes and label reading. If required, patients could transition between 

Phases 1, 2, and 3 as advised or supported by the dietitian, based on their progress and ability 

to adhere to the phase at that time.  

All prescribed VLCDs were individualised and based on the patients’ protein requirements, 

dietary restrictions, and ability to adhere to VLCD. Specific individualised dietetic care will be 

described in more detail later in the chapter.  
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Protein requirements 

All patients were advised on a VLCD which would meet their calculated estimated protein 

requirements. Protein requirements were calculated using 0.8-1.0 grams of protein per 

kilogram of Adjusted Ideal Body Weight (AIBW) per day. 

The equation used to calculate Adjusted Ideal Body Weight was as follows:  

[(Actual Body Weight – Weight at BMI 25kg/m2) x 0.25] + Weight at BMI 25kg/m2 

Historically, the majority of clinic patients’ protein requirements exceeded the ~58grams of 

protein which the three VLCD products provided, and so it was unusual for patients to only 

have the three products alone without being advised to add an extra portion of protein-based 

food per day, as outlined in Figure 4. The dietary guidelines (see Appendix D) provided to all 

patients advised the addition of extra dietary protein in the form of lean meat, reduced fat 

cheese or eggs to all patients, and for those who did not require it, the guidelines were 

amended at the time of education. Patients were also given the choice of having four VLCD 

products instead of three to meet protein requirements, but historically, most patients 

preferred to add a dietary protein source instead.  

Dietary restrictions  

Patients with Coeliac Disease or gluten intolerance were advised to use gluten free options of 

VLCD products (certain Optifast® products). Vegetarian patients were advised to utilise high 

protein, low carbohydrate plant sources of protein (e.g. tofu) if needed. Lactose intolerant 

patients were advised to either: take a lactase enzyme capsule or drops such as Lacto-free® 

or Lacteeze® with their lactose-containing VLCD products or utilise the lactose-free or low 

lactose products. 
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Ability to adhere to the prescribed VLCD 

Individualised interventions were advised by the dietitian to increase the likelihood of 

adherence to the VLCD when required. As per the Optifast Clinical Treatment Protocol (Pink 

et al., 2018), vegetable sticks, salad, clear broths, and diet jelly were all allowed as additional 

snacks. Extra dietary allowances which strayed from the structured Phase 1 were suggested 

to the patient if it would aid adherence. These allowances included; extra dietary protein (e.g. 

boiled eggs, tinned tuna, shredded chicken breast) if becoming hungry between meals, the 

addition of milk in tea or coffee, allowing low- carbohydrate fruit such as berries into the diet, 

following VLCD Phase 2 on specific days of the week, or allowing a change to Phase 2 or 3 

when unable to follow a restrictive diet due to the environment (e.g. when on holidays). 

Clinical judgement was used by the dietitian when suggesting these changes, using the 

patients’ weight loss progress, confidence to adhere to the changes, and lifestyle factors such 

as time-pressures of family or changing social environments (e.g. regularly eating away from 

home). Often, a negotiation or discussion regarding the allowances to be included in the VLCD 

between the patient and dietitian was required to formulate an individualised dietary plan 

which would still elicit weight loss.   

3.3.8 VLCD meal replacement products 

The two products recommended by the dietitian in the dietitian-led VLCD Clinic were brands 

Optifast® and Optislim®. These two brands and their corresponding VLCD meal replacement 

products were selected as were they the most nutritionally complete VLCD products that were 

commercially available to patients. If patients preferred to use a different product, the product 

was assessed by the dietitian to ensure it was appropriate (i.e. adequate protein content and 

low in carbohydrate), and patients were advised to take a daily multivitamin if those products 

did not meet Recommended Daily Intakes (RDIs) of micronutrients.  
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Comparison of products 

All patients had the choice to use Optislim® or Optifast® VLCD meal replacement products. 

The choice and variety of products were decided by the patient, and they could use a 

combination of both brands if desired. Patients were required to purchase the products 

themselves from a chemist of their choice. Product samples were given to a patient at the 

start of treatment to trial flavours and brands before committing to a purchase. 

Table 8 outlines the differences between the two branded products and their varieties. 

Patients were advised to prepare the products as per the directions on the packaging. Patients 

were advised to only purchase and use the ‘VLCD’ branded products with plain packaging, as 

there were a large variety of other products on the market under the Optislim® and Optifast® 

brands, including ‘Low Calorie Diet (LCD)’ products, which were not suitable for VLCDs due to 

their higher calorie content. 

  





82 
 

3.4 Dietitian treatment  

The dietitian-led VLCD Clinic was led by a sole dietitian, who had been the consistent dietitian 

for the clinic since November 2016, just over two years prior to commencement of data 

collection. On commencing in the position, the dietitian had wide-ranging clinical experience 

and had been working full-time as a clinical dietitian for five years. All patients in this 

retrospective study were treated by this dietitian, with the only exception being times of 

scheduled annual leave and sick days where patients were treated by a covering dietitian (≤10 

days in total). 

The dietitian-led Pre-Surgical VLCD Clinic model of care has been previously outlined. The 

following section will outline the usual care provided to patients by the dietitian as part of that 

model of care. Patient care was individualised; therefore, specifics of treatment may have 

varied. 

All dietetic treatment in the current study was guided by the structured Nutrition Care Process 

(The Nutrition Care Process (NCP), 2019). This is a systematic, individualised and evidence-

based approach to provide high quality nutrition care (see Appendix E).  

The Nutrition Care Process follows four systematic steps: 

1. Nutrition Assessment – collect history and other clinical information 

2. Nutrition Diagnosis – name the specific problem guided by the nutrition assessment  

3. Nutrition Intervention – provide treatments including changes to dietary advice to 

address the diagnosis or diagnoses 

4. Nutrition Monitoring/Evaluation – determine if the patient is succeeding in their goals 

or requires changes to their intervention 

Using the Nutrition Care Process enabled the dietitian to consider the patients’ values, 

preferences, and requirements to use the best evidence available to make decisions regarding 
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their treatment. This was employed in every patients’ treatment in this study, as it was usual 

care for the dietitian to do so.  

As part of the model of care, the dietitian also completed the following: 

 Screened and triaged all referrals received by the dietitian-led VLCD Clinic, using the 

established eligibility criteria and clinical judgement. 

 Provided feedback to the surgeon on patients’ referral status, weight loss progress, 

and involved surgeon or anaesthetist when required. 

 Contacted the anaesthetist if there were concerns about health issues which needed 

to be addressed before surgery which would take considerable time (e.g. cardiac tests 

or sleep studies), to avoid any delays to surgery if the surgeon had not addressed them 

already. 

 Contacted theatre bookings staff to notify of successful VLCD patient needing a surgery 

date (with surgeons’ agreement). 

 Documented all VLCD patient’s appointments as a chart entry in their medical record, 

including weight changes, diet history (including adherence to VLCD), social issues or 

barriers to VLCD, intervention or education given, any communication with other team 

members, and plan for follow-up. 

 Maintained a database of all current dietitian-led VLCD Clinic patients with weight loss 

progress and surgical plan, time-frames on treatment, weight loss targets, and failure 

to attend instances. 

3.4.1 Dietary counselling and education 

Throughout the appointments during dietitian-led VLCD Clinic treatment, the dietitian 

provided patients with education as appropriate regarding: 

- VLCD prescription, barriers, and strategies to enhance adherence to VLCD 
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- Phase 2 and 3 and how and when to move through phases as appropriate 

- How to maintain weight loss after reaching target weight desired  

- Encouragement to engage in structured physical activity depending on patients’ 

preferences and mobility 

- Strategies to alleviate any reported side effects  

- Adding dietary variety to the VLCD, often by providing the VLCD Recipe Book (See 

Appendix F)  

- Accessing social support, such as utilising the forums on the Optifast® website or 

friends and family  

- Eating with other members of the family or friends within the restrictions of their plan 

to avoid social isolation and how to adhere to the VLCD while eating outside the home  

- Meal prepping and planning for the week’s meals and snacks to avoid being 

unprepared and choosing undesirable foods or drinks 

Other education topics regarding transitioning to a healthy eating pattern post-VLCD are listed 

below and were given as time allowed, and written and pictorial resources were provided: 

- Portion control and ‘Healthy Plate Model’ (Appendix G) 

- Food Label reading (Appendix H) 

- Healthy takeaway and eating out (Appendix I) 

- Calorie and kilojoule counting and meal and snack calorie limits 

- Importance of breakfast and regular meals 

- Any other education topics as appropriate, e.g. recipe modification, fad diets 

3.4.2 Blood test ordering and monitoring 

Blood tests were ordered by the dietitian at baseline, week six according to clinical need (e.g. 

high-risk patients with multiple health conditions), and week 12 of VLCD treatment, or as close 
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as possible to those time points. Blood tests which were ordered were previously described 

(Hba1c, liver and kidney function tests, lipid profile). All blood test results were available to 

view on the patients’ medical record, and a copy was sent to the patients’ General 

Practitioner. As the dietitian-led VLCD Clinic anaesthetist’s name and medical provider 

number was on the pathology form, he received notification of all results, and any critically 

abnormal results were reported to him by the pathology department immediately, as was 

usual practice. All results were reviewed by the dietitian and discussed with the patient at 

their next appointment. If there were any results outside of the reference range that were 

unexpected, the patient was asked to see their General Practitioner for review. If the result 

was expected (e.g. the patient had a similar recent result, and their General Practitioner was 

already aware, or their liver function tests were slightly elevated), a medical review was not 

required.  

Higher hepatocellular enzymes (i.e. liver function tests such as ALP) may be common in 

morbidly obese individuals (Harrison, Kadakia, Lang, & Schenker, 2002). Elevations in these 

levels can also occur in response to VLCD treatment in morbidly obese individuals (Anderson 

et al., 1992; Delbridge & Proietto, 2006). If levels were elevated beyond three times the upper 

limit, this was reported to the patients’ General Practitioner immediately and the patient was 

asked to present to them for review. This plan of action was based on the advice within the 

Optifast Clinical Treatment Protocol (Pink et al., 2018). 

3.4.3 Monitoring and management of side effects  

Side effects with Phase 1 VLCD are common and expected. Patients during the transition into 

ketosis in the first six days of a VLCD can experience side effects such as hunger, fatigue, poor 

concentration, nausea, and headaches, and other side effects may continue to occur 

throughout treatment, such as constipation and hair loss (Mustajoki & Pekkarinen, 2001). All 
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patients educated on the possible side effects of VLCD at their first appointment. At each 

appointment, patients were asked to report any side effects, and recommendations were 

given by the dietitian to manage them. If symptoms continued despite appropriate 

management, a General Practitioner review was recommended. Appendix J outlines in detail 

the strategies and education provided to patients about specific side effects and how to 

manage them. 

3.4.4 Safety considerations 

Possible adverse events, risks, and precautions for patients undertaking a VLCD have been 

well documented in the literature and are embedded into the Optifast Clinical Treatment 

Protocol (Pink et al., 2018) which was used to guide VLCD prescription and management for 

all patients. At any point, when a patients’ symptoms were not deemed to be a result of 

expected side effects of a VLCD, the dietitian sought medical attention, which may have 

included a review by their General Practitioner or contacting appropriate members of the 

dietitian-led VLCD Clinic interdisciplinary team. Patients were instructed to present to their 

emergency department if they were concerned about an emergency medical situation at any 

time. 

The following safety issues were also considered: 

Hypoglycaemic event (for patients with Type 1 or Type 2 Diabetes):  

Patients with Type 1 and 2 Diabetes were managed using the guidelines within the ‘Complex 

Condition Management’ document provided as part of the Optifast resources (See Appendix 

K). As per these guidelines: “VLCD significantly reduces plasma glucose concentration 

independent of weight loss, therefore hypoglycaemia is likely to occur if insulin or 

Sulphonylureas are not reduced or stopped.” (Pink et al., 2018). Therefore, if a patient was 

taking Insulin and/or Sulphonylureas, the dietitian: 
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 Sent a letter to the General Practitioner and advised the patient to see them for 

medication changes prior to starting VLCD. The patient was strongly advised not to 

begin VLCD until medications were adjusted, 

 Educated the patient on recognising a hypoglycaemic event and how to treat 

appropriately (see Appendix L for Hypoglycaemia Management resource used by 

dietitian), 

 Educated all patients with Type 1 Diabetes on the importance of continuing insulin, no 

matter how low the insulin dose. Their insulin dosages were carefully monitored and 

changed by their General Practitioner throughout treatment as required, 

 Advised the patient to present to General Practitioner for medication reduction if their 

fasting blood glucose levels dropped below 5mmol/L and were on insulin or a 

Sulphonylurea medication. 

Gallstone formation: 

The formation of gallstones has previously been a risk identified in VLCDs which include little 

dietary fat (Anderson et al., 1992). As most patients in the dietitian-led VLCD Clinic were asked 

to include food sources of protein such as meat or eggs to meet their protein requirements, 

the fat content of these was sufficient to reduce the risk of gallstone formation. If a patient 

was not required to include protein food sources, they were advised to add one teaspoon of 

vegetable oil per day to their diet.  

Psychological risk: 

Patients were given as much psychological support as able by the dietitian within their scope 

of practice. If a patient required extra psychological support, they were advised to see their 

General Practitioner to access a mental health care plan for psychologist appointments.  
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3.4.5 Addressing non-adherence to the dietary prescription  

Patients were weighed at the beginning of each appointment. The dietitian would consider 

the weight loss achieved (or lack of weight loss) and the patients’ reported dietary intake to 

determine if the patient had been adherent to the VLCD prescribed. Each patient was 

individually assessed, and if a patient was not losing weight and there appeared to be poor 

adherence to the diet, the dietitian employed the following strategies: 

1. Discussed reasons for non-adherence to the diet with the patient, and any possible 

strategies to overcome this. 

2. Discussed the nature of the clinic and the need to comply with the diet. 

3. Discussed the limited time-frame to complete treatment (generally limited to 12 

weeks) and the need to discuss at the 12-week mark whether it was feasible that the 

patient would achieve the weight loss required, and if not, the possibility of discharge. 

4. If no successful strategies could be implemented or adhered to, after multiple 

appointments and attempts, and if the patient was not losing weight at the rate 

expected, the dietitian discharged the patient after discussing the reasons with them. 

5. The patient was encouraged to seek outside sources of support other than the 

dietitian-led VLCD Clinic, such as General Practitioner, Optifast® website, and 

community physical activity programs to help with weight loss. 

3.4.6 Failure to attend and discharge process 

If a patient failed to attend their scheduled appointment, they were notified via letter and 

asked to call to rebook an appointment. If they did not respond within 14 working days, they 

were discharged and sent a discharge letter. If a patient failed to attend two appointments, 

they were discharged from the clinic. When the dietitian discharged a dietitian-led VLCD Clinic 

patient due to failure to attend or non-adherence, they completed the following: 
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 Referred the patient back to the surgeon for review, advising them of their discharge 

and their progress in the clinic (i.e. weight loss, medication changes, exercise tolerance 

changes) 

 Sent discharge letter to the patients’ General Practitioner outlining the need for weight 

loss support and the outcomes of VLCD treatment (see Appendix M for ‘GP discharge 

letter template’) 

 Recommended ‘Get Healthy Queensland’ support via the website or phone coaching 

(Queensland Government, 2019) and Optifast® website and any other resources to 

continue to support the patient with weight loss 

3.5 Interdisciplinary team in the dietitian-led VLCD Clinic and model of care  

The consultant surgeon who was leading the surgery, the VLCD Clinic dietitian, the senior 

anaesthetist, and theatre bookings staff constituted the interdisciplinary team. The dietitian’s 

role was previously described. The other members’ role descriptions and interaction with 

other members of the team were as follows: 

Surgeon’s role 

 Informed patient of the benefits of weight loss and VLCD treatment prior to surgery. 

 Briefly explained VLCD to the patient, their weight loss target, the plan to expedite the 

surgery date once weight loss target was achieved, and obtained patient consent to 

refer to the dietitian-led VLCD Clinic. 

 Referred to dietitian-led VLCD Clinic using an ‘e-blue slip’ referral form, including a 

target weight set to achieve before proceeding to surgery. 

 Responded to any communication and feedback from the dietitian and action their 

requests as appropriate, e.g. earlier surgical outpatient appointments, completing 

surgery booking paperwork. 



90 
 

For patients who had not achieved their target weight, the surgeon may have still decided to 

operate if the patient had reduced their surgical risk through optimisation of co-morbidities 

such as Type 2 Diabetes. This decision was at the surgeons’ discretion. 

Anaesthetist’s role: 

The usual process at Logan Hospital for elective surgery patients was to have an anaesthetist 

review two weeks prior to scheduled surgery. This anaesthetist was generally on rotation and 

was not the senior anaesthetist involved in the dietitian-led VLCD Clinic. The dietitian-led VLCD 

Clinic anaesthetist is a dedicated senior anaesthetist who reviewed high-risk surgical patients 

by referral. As the dietitian-led VLCD Clinic anaesthetist, his role was to: 

 Respond to any communication from the dietitian and surgeon about dietitian-led 

VLCD Clinic patients. He was asked to review the patients’ chart or the patient 

themselves, in relation to:  

- Very high-risk surgical patients who have been referred for VLCD treatment 

- Delays to surgery due to untreated or poorly managed co-morbidities 

- Determining an appropriate weight loss target 

Theatre Bookings Staff’s role: 

It was theatre bookings staffs’ responsibility to action requests from other members of the 

team, such as changing a patient’s surgical category or organising a surgery date. They were 

responsible for allocating and offering successful VLCD patients a surgery date within six 

weeks of notification from the surgeon or dietitian that the successful VLCD patient was ready 

for surgery.  

3.6 The process of organising surgery 

There were three categories of elective surgery in Australia that a surgeon can book and 

consent a patient for: Category 1 (Urgent) - surgery recommended to occur within 30 days, 
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Category 2 (Semi-urgent) - surgery recommended to occur within 90 days, and Category 3 

(Non-urgent) - surgery recommended to occur within 365 days. 

Patients in any surgical category were eligible for dietitian-led VLCD Clinic, including those who 

had not been booked onto a surgical waiting list. Patients could be booked and consented but 

marked as ‘Not Ready for Care’ on their surgical booking form by the surgeon. This meant the 

patient would not be offered a surgical date until their status was changed to ‘Ready for Care’. 

This was used for dietitian-led VLCD Clinic patients in the case that they needed to achieve a 

weight target before proceeding to surgery. Usual process dictated that if a patient referred 

to dietitian-led VLCD Clinic had achieved their weight loss target, they were changed to ‘Ready 

for Care’ by the surgeon and theatre bookings staff were notified to proceed with a surgery 

date within six weeks. If a patient was not booked and consented for surgery prior to referring 

to the dietitian-led VLCD Clinic, the surgeon would review the patient again once the dietitian 

had provided notification that the patient had lost weight, to assess their readiness for 

surgery. They would then generally book and consent them once they determined that the 

patient was ready to proceed to surgery. 

3.7 Written protocols, processes and agreements  

Eligibility and Referral Process for Pre-Surgical VLCD Clinic – see Appendix N 

The Eligibility and Referral Process for Pre-Surgical VLCD Clinic document was available on the 

intranet website for Logan Hospital staff to access. The document outlined the dietitian-led 

VLCD Clinic eligibility criteria, responsibilities for surgeons, how to refer, and the model of 

care. This document was updated in July 2018 with approval from the Division of Surgery, 

during the retrospective data collection period. The main changes to the document at this 

time were; a more specific weight loss target limit (changed to ‘≤10% body weight’ from 
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‘≤20kg’), and tighter time-frames for surgery post weight loss achieved (suggesting surgery to 

be ‘booked within 4 weeks [as able]’ rather than 6 weeks). 

Extended credentialing to order pathology agreement – see Appendix O 

This form outlined the blood tests which were able to be ordered by the dietitian-led VLCD 

Clinic dietitian as part of extended credentials using the dietitian-led VLCD Clinic anaesthetist’s 

medical provider number. It was signed by the dietitian, anaesthetist and head of the surgical 

division. It also outlined any other requirements as part of the extended scope (e.g. 

notification of critical results, regular consultation between staff).  

Patient agreement form – see Appendix P 

This form was used to explain the process of the clinic to the patient at the first appointment, 

including the ‘failure to attend’ policy. The patient was then asked if they agreed with the 

written statements, asked to sign the form, and a copy scanned into the patients’ chart. This 

was used as a tool to aid explanation to the patient if they were non-adherent to the diet or 

to attending appointments. 

3.8 Data analysis  

3.8.1 Data cleaning 

Microsoft Excel Version 16.0 for Windows, New York, USA (IBM Corporation, 2019) was used 

to collate all data extracted from the charts in the form of data extraction tables. Categorical 

data including co-morbidities, surgery required, weight loss target provision (yes/no), type of 

VLCD product(s) used, number of products, exercise participation (yes/no), surgery received 

(yes/no), weight loss target or adequate weight lost (yes/no), and side effects reported were 

coded appropriately. Where appropriate, formulas were entered into Microsoft Excel to 

minimise human error. Formulas were used to calculate BMI and change in weight and BMI, 
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pathology result changes, and change in time periods (for example, length of time until 

surgery using the date of surgery minus the date of achieving weight loss). After data 

collection, data cleaning was performed using both Microsoft Excel and Statistical Package for 

Social Sciences (SPSS) version 25.0 for Windows, New York, USA (IBM Corporation, 2017) by 

undertaking the following: 

1. Filters were applied to each outcome measure using Microsoft Excel and any errors 

such as blank cells, incorrectly input numbers, and outliers which appeared abnormal 

from what was known about the data (e.g. BMI of 99) were corrected using the original 

data collection source (patient’s chart). 

2. 10% of the total data was input again to check data entry accuracy.  

3. Using SPSS, general descriptive tests and cross-tabulations were run and reviewed to 

ensure the data set was accurate with no errors. 

If data for a specific variable were found to have errors, the rest of the data for the same 

variable were re-checked to ensure the same errors had not occurred for the remaining 

patients. 

3.8.2 Statistical Analysis 

All data were entered in to Microsoft Excel and then analysed in SPSS. Descriptive statistics 

were completed on all categorical and continuous variables. Normality tests including 

skewness, kurtosis and histograms were applied to all continuous data. Normally distributed 

continuous data had parametric tests applied and results were expressed using mean and 

standard deviation. Abnormally distributed continuous data had non-parametric tests applied 

and results were expressed using median and range. Continuous parametric data (weight, 

BMI, total cholesterol and LDL cholesterol) were compared pre and post dietitian-led VLCD 

Clinic treatment using samples t-tests. For continuous non-parametric data (remaining 
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pathology data), Wilcoxon signed rank test was used. For all statistical analyses, significance 

was set at p<0.05.  

 
 
3.9 Study Two – Patient Survey 

3.9.1 Study design 

The patient survey was a cross-sectional paper-based survey which examined satisfaction 

levels and perspectives on the dietitian-led VLCD Clinic treatment they received. The cross-

sectional design using a paper-based survey enabled an efficient method of collecting data 

from patients who had recently been treated in the dietitian-led VLCD Clinic. Open-ended 

questions were included to ensure any unexpected responses or themes were captured which 

may inform future studies on this patient type. Any patients who had been treated in the 

clinic, regardless of their surgical or weight loss outcome, were included to eliminate the 

possible positive bias of responses.  

3.9.2 Inclusion and exclusion criteria 

Eligible participants were patients treated and discharged from the dietitian-led VLCD Clinic 

between 1st April 2019 and 30th October 2019. All patients who attended more than one 

appointment and started VLCD were eligible for inclusion. Patients were excluded if they were 

listed as a clinic patient but did not start VLCD treatment. This was commonly due to failure 

to attend the first appointment or discharge after the first appointment due to unsuitability 

to continue with VLCD treatment. 

3.9.3 Survey design and summary of questions 

The survey was developed by members of the research team (S.G, L.R and M.P). The survey 

was designed to take no longer than five minutes to complete. The survey included 14 closed-

ended questions and three open-ended questions. Closed-ended questions utilised a five-
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point Likert scale ranging from ‘strongly disagree’ to ‘strongly agree’ and included a ‘not 

applicable’ option. Two questions were asked in a reversed format (negative instead of 

positive) to test for survey reader attention. Table 9 outlines the closed-ended questions 

included in the patient survey. The open-ended questions were regarding what patients liked 

and disliked about their clinic experience and any further general comments or feedback. 

See Appendix Q for full survey.  

3.9.4 Survey distribution and collection 

Eligible patients were asked to complete the survey on discharge from the dietitian-led VLCD 

Clinic at the end of their last appointment. Patients were provided with a paper copy of the 

survey (see Appendix Q) and asked to complete the survey in the waiting room and place the 

survey in a labelled box at the reception desk. Paper surveys were distributed either in-person 

or via mail (in the event of unexpected discharge). Written instructions and reply-paid 

envelopes were provided with mailed-out surveys (see Appendix R for instructions provided). 

The dietitian-led VLCD Clinic’s administration staff would then collect the surveys from 

incoming mail. No identifying information was included on the reply-paid envelopes. Surveys 

were retrieved from the box at reception or the administration staff and stored in a lockable 

cabinet. Numbers of surveys that were distributed and returned were documented to 

calculate the response rate.  

3.9.5 Consent and anonymity 

The cover sheet of the survey explained that by completing the survey the respondent 

consented to the data being collected as part of the research study. The survey did not ask for 

name, age, or other identifying information and when administered in-person, patients were 

asked to complete the survey outside of the consultation room, so the dietitian was not able 

to read their responses. 
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contained in an email, sent from the dietitian-led VLCD Clinic dietitian’s Queensland Health 

email address in June 2019. The email contained the purpose of the research, the reason their 

participation was being sought, the deadline for survey completion (two weeks), the time it 

would likely take to complete (approximately three minutes) and a link to the survey (see 

Appendix S for email sent). Two reminder emails were sent to eligible participants over the 

following two-week period. Two weeks was provided as surgeons were likely to be time-poor 

and may have not been able to respond to emails promptly. SurveyMonkey® was accessed to 

collect all completed surveys at the deadline and were exported into a Microsoft Excel 

database using the SurveyMonkey® functionality.  

3.10.4 Consent and anonymity  

Consent was implied when participants completed the survey. This was also stated on the first 

page after clicking on the link to the survey. The survey did not ask for name, age, or other 

identifying information. While the survey did include basic demographic questions, all 

responses were anonymous. 

3.10.5 Survey design and summary of questions 

The survey was produced using the SurveyMonkey® web-based platform. An experienced 

general surgeon was asked to review the survey questions which were initially developed by 

the researchers. The surgeon provided feedback to ensure the questions were suitable for the 

intended audience (surgeons) and the specific questions related to differences in operations 

were appropriate. The survey was piloted with several participants not involved in the 

research prior to distribution to eligible respondents.  
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Open-ended questions were not mandatory to complete, and included: what surgeons liked 

about the VLCD Clinic, what surgeons disliked about the VLCD Clinic, any other differences 

that they had found with patients treated with VLCD pre-operatively that were not listed, and 

general feedback or comments about the dietitian-led VLCD Clinic. 

3.11 Data Analysis for Surgeon and Patient surveys 

3.11.1 Data importing and checking 

Data from the surgeon survey was imported into an Excel spreadsheet using the functionality 

within SurveyMonkey®. Data from the patient survey was manually entered into an Excel 

spreadsheet. Open-ended responses were entered verbatim, with no amendments or 

corrections made to ensure accuracy. Missing responses were coded as ‘999’.  

3.11.2 Statistical and descriptive analysis overview 

Quantitative data for both surveys included all categorical data obtained from closed-ended 

question responses and were analysed in SPSS using descriptive statistics. For the open-ended 

questions, a simple qualitative thematic analysis method was applied, whereby the researcher 

reviewed all responses for each question and determined the common themes. The response 

which best reflected the most common response was chosen to be included as a quote in the 

written results.  

3.12 Summary of methodology 

Study One employed a retrospective, observational design to determine feasibility and 

effectiveness of the dietitian-led VLCD Clinic and involved extracting data from patients’ 

electronic medical chart for those treated in the dietitian-led VLCD Clinic between September 

2017 and September 2018. Data collected included; patient characteristics, achievement of 

target/adequate weight loss and surgery received, time-frames for treatment and weight loss, 
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attendance rates, tolerance of VLCD via reported side effects and safety of treatment via blood 

test results. Statistical analyses were performed to evaluate outcomes such as weight change 

and changes to pathology results. In addition, Study Two and Study Three employed a cross-

sectional survey design to examine both surgeon and patients’ perspectives on, and 

satisfaction with, the VLCD model of care. Descriptive and simple qualitative analyses were 

performed to evaluate responses to surveys.  
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Chapter 4: Results 

4.1 Overview 

This project was comprised of three studies, with the overall aim to evaluate the feasibility 

and effectiveness of the model of care within the dietitian-led Pre-Surgical VLCD Clinic at 

Logan Hospital. This chapter outlines the results of the analyses performed to evaluate the 

primary and secondary outcomes. As outlined in the previous chapter, descriptive statistics 

were performed on patient characteristics, feasibility data, and safety of treatment. Weight, 

BMI, and pathology results were compared pre and post VLCD treatment to determine any 

statistically significant changes. Descriptive and simple qualitative analyses were performed 

to evaluate responses to surveys. Open-ended answers were analysed using a simple 

descriptive approach.  

4.2 Results of Study One: Pre-surgical dietitian-led VLCD Clinic evaluation  

4.2.1 Sample size and flowchart of eligible patients 

Figure 5 outlines how the study sample was chosen. Between September 2017 and September 

2018, a total of 124 patient referrals were sent to the dietitian-led VLCD Clinic and reviewed 

by the dietitian for acceptance. After eligibility criteria were applied, 45 patients were included 

in the study sample. 
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patients (n=36/45) having a baseline BMI above 40kg/m2. Sixty percent of patients (n=27/45) 

had one or more diagnoses of Type 2 Diabetes, Hypertension, or Obstructive Sleep Apnoea. 

Hypertension affected 42% (n=19/45) of all patients, with 90% of those (n=17/19) requiring 

medication to manage their condition. Type 2 Diabetes was diagnosed in eight patients (18% 

of all patients), and half of these patients were on insulin. All patients on insulin reduced their 

dosages during the VLCD treatment period, with two patients ceasing their insulin during this 

time (from Lantus 80 units twice daily, and Lantus 24 units twice daily, respectively).  All but 

two patients elected to use VLCD meal replacement products. These individuals were still 

included in the analysis as they were prescribed food-based VLCDs. One patient could not 

tolerate any meal replacement products after various trials due to the negative side effects of 

nausea, vomiting and diarrhoea. The other patient had intentions to use meal replacements 

but decided against using them after reporting a preference for using food alone and dislike 

of the taste of the products. Thirty-eight patients out of 44 (86%) were prescribed three meal 

replacement products per day by the dietitian, and for one patient it was unable to be 

determine how many products were prescribed. Optislim® was the most popular product 

chosen, with 21 patients of 45 (47%) using this brand exclusively. Most patients in the clinic 

(91%, n=41/45) were provided a weight loss target which was set by the surgeon prior to 

starting VLCD, with the mean weight loss target of 12.3kg (9.6% body weight) provided. For 

three of the four remaining patients, no target weight was set as the surgeon was happy to 

proceed with surgery as a Category 2 procedure (within 90 days) regardless of weight lost but 

reported it would be beneficial. The other patient did not receive a weight target despite 

multiple attempts to contact the surgeon but was still treated in the clinic.  
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Table 11: Descriptive characteristics of patients (n=45) in dietitian-led VLCD Clinic 
Descriptors Total patients  

n (%) 
Demographics and Anthropometry 

Gender - female  40 (89%) 

Age years, mean±SD 46.4±12.7 

Initial weight kg, mean±SD 125.5±21.8 

Initial BMI kg/m2, mean±SD 44.9±6.2 

Co-morbidities at baseline  

Hypertension  

       On antihypertensives 

Obstructive sleep apnoea  

Type 2 Diabetes 

      Diet controlled 

      On Oral Hypoglycaemic Agent(s) only 

      On Insulin and Oral Hypoglycaemic Agent(s) 

19 (42%) 

17 (38%) 

10 (22%) 

8 (18%) 

1 (2%) 

3 (7%) 

4 (9%) 

One co-morbidity only* 

Two co-morbidities only* 

All three co-morbidities* 

19 (42%) 

6 (13%) 

2 (4%) 

Surgery planned 

Gynaecology 

General Surgery 

Orthopaedic 

Ear Nose and Throat 

Colorectal (bowel resection) 

Neurosurgery (spinal fusion) 

26 (58%)  

7 (16%)  

6 (13%) 

3 (7%)  

2 (4%) 

1 (2%) 

Weight loss requirements of patients for surgery to proceed 

Weight loss target was provided  41 (91%) 

Weight loss target in kg, mean±SD  12.3±4.4 

Body weight % loss target, mean±SD 9.6±2.6 

VLCD Prescription 

Type of VLCD products used  

       Optislim® only 

 

21 (47%) 
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*Co-morbidities referred to are diagnosed hypertension, Type 2 Diabetes, and Obstructive Sleep Apnoea 
** These patients could not tolerate or preferred not to use VLCD products after multiple trials 

4.2.3 Weight change of patients from start of VLCD treatment to day of surgery or end of 
VLCD treatment 

Table 12 outlines results of weight and BMI change from pre to post VLCD treatment. Average 

weight loss was 8.7kg (7% body weight), ranging from 2.8kg weight gain (2.3% body weight 

gain) to 35.8kg loss (22.7% body weight loss). This achieved weight loss was 2.6% lower than 

the mean weight loss target provided, which was 9.6% body weight. The mean rate of weight 

loss, using the mean time taken to achieve adequate weight loss (11 weeks), was a loss of 

0.8kg per week. Overall, BMI was reduced by a mean of 3.4kg/m2. Thirteen patients (29%, 

n=13/45) moved from BMI >40kg/m2 to BMI <40kg/m2.  

 

 

 

 

       Optifast® only 

       Unclear which products  

       Combination of Optifast® and Optislim® 

 Combination of Optifast®/Optislim® and other  

       No VLCD products  

9 (20%) 

6 (13%) 

3 (7%)  

4 (9%) 

2 (4%)  

Dietary prescription for majority of treatment time (n=44) 

      Phase 1 (using 3 products) 

      Phase 2 (using 2 products) 

      Phase 1 (using 4 products)  

      No products (food-based VLCD prescribed)** 

 

38 (86%) 

2 (5%) 

2 (5%) 

2 (5%) 

Exercise participation  

Reported structured exercise activity other than activities of daily 

living 

23 (51%) 
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Table 12: Comparison of weight change of patients across treatment within the dietitian-
led VLCD Clinic 
Weight outcomes (n=44)  Pre Post Change P-value 

Weight (kg) mean±SD 125.0±21.8 116.3±21.5 -8.7kg <0.001 

(% body weight) - - -7% - 

BMI (kg/m2) mean±SD 44.7±6.1 41.5±6.1 -3.4 <0.001 

Bolded p value represents a significant finding (p<0.05). 
BMI = Body Mass Index 

4.2.4 Achieving target or adequate weight loss to proceed with surgery  

Table 13 outlines the weight loss and surgery outcomes for patients. Seventy one percent of 

patients (n=29/41) whose surgery was contingent on weight loss lost enough weight to 

proceed to surgery. Eighteen of these patients (62%, n=18/29) had reached their set weight 

target, and the other 11 patients (38%, n=11/29) had not reached their target, but their 

surgeon felt they had lost adequate weight to proceed to surgery. Most patients who achieved 

adequate weight loss did so within 12 weeks of commencing VLCD treatment (n=17/29, 59%). 

Two patients were deemed able to proceed to surgery without achieving adequate or target 

weight loss. One of these patients reduced their surgical risk by other means such as smoking 

reduction, as advised to do by their surgeon, and had lost 6.6kg of their target of 13kg. The 

other had a delay to starting treatment which allowed only three weeks on VLCD treatment 

before their surgery date, but the surgeon approved the surgery to proceed despite minimal 

weight loss. 

4.2.5 Receiving surgery and time-frames from achieving weight loss until surgery 

All patients who achieved adequate or target weight loss received their surgery (n=29), and 

31 patients in total (69%, n=31/45) received their intended elective surgery. Two of these 31 

patients did not have a weight loss target set to achieve and were planned to proceed to 

surgery regardless of weight loss. One patient did not have a target weight set and did not 

receive surgery as they did not attend follow-up with their surgeon. One additional patient 
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received their intended elective laparoscopic cholecystectomy as emergency surgery due to 

acute gallstone complication. However, it was thought this did not result from the diet, as the 

patient was largely non-adherent to the prescribed VLCD. The median wait time from 

achieving weight loss until surgery was six weeks, ranging from two to 32 weeks (see Table 

14). There were five patients (21%) who, after achieving adequate weight loss, had 

considerably longer surgical waiting time frames than others (>13 weeks). For three of these 

patients, the delay was caused by the time taken for their surgeons to book an appointment 

to consent the patient for surgery, or time taken to address other health issues which would 

impact surgery. The others had their surgery dates rescheduled to a later date due to 

unforeseen circumstances not related to VLCD treatment.  

4.2.6 Tolerance of VLCD indicated by side effects reported   

Side effect rates and types are outlined in Table 13, Twenty-two patients (50%, n=22/44) 

reported one or more side effects as a result of the VLCD (Table 14). The most common side 

effect reported by patients was dizziness, being lightheaded or having a headache, followed 

by nausea and constipation. No patients discontinued treatment in the dietitian-led VLCD 

Clinic due to the side effects reported. All patients reporting side effects had successfully 

resolved their side effect(s) by the end of treatment, except for two patients for whom it is 

unclear whether symptoms resolved. One of these patients reported constipation at their last 

appointment before transferring to a private hospital for treatment. The other patient 

reported constipation after following the VLCD for three days, but as there was only two 

weeks until her surgery at that point there were no further appointments to assess if it had 

resolved. As previously reported, one patients’ side effects resolved after changing from VLCD 

products to using food alone. Two patients reported hypoglycaemic events (blood glucose 

level <4mmol/L) at the beginning of VLCD treatment. Both patients had Type 2 Diabetes and 
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were taking insulin. Their insulin dosages were reduced prior to starting VLCD as per the 

Optifast Clinical Treatment Protocol (Pink et al., 2018), but experienced hypoglycaemia 

regardless. The dietitian asked both patients to seek guidance from their General Practitioner, 

who then reduced their insulin dosages, and no further hypoglycaemic events occurred 

throughout treatment. 

4.2.7 Patient engagement with the dietitian-led VLCD Clinic model of care  

Table 13 also outlines patient engagement with the dietitian-led VLCD Clinic. Overall, 9% of 

appointments (n=28/302 appointments) were failed to attend by patients. Seven patients 

(16%, n=7/45) were discharged from the clinic due to failing to attend two or more clinic 

appointments. Five patients (11%, n=5/45) were discharged from the clinic due to inability to 

adhere to VLCD treatment and/or minimal weight loss at >12 weeks. None of these patients 

subsequently received surgery.  

Table 13: Outcomes of patients treated in dietitian-led VLCD Clinic 
Patient outcomes                                                                                            
Surgery outcome (n=45) 

Received intended elective surgical procedure# 31 (69%) 

Weight loss vs surgery outcomes (n=41) 

Achieved adequate weight loss for surgery  29 (71%) 

     By reaching weight target set by surgeon or anaesthetist 18 (62%) 

     By losing adequate weight per surgeon’s clinical judgement (without 

reaching target) 

11 (38%) 

 Did not lose adequate weight and did not proceed to surgery 14 (34%) 

 Did not lose adequate weight and proceeded to surgery  2 (5%) 

Treatment and surgery time-frames (n=29) 

Time to achieve adequate weight loss from start of VLCD treatment, 

weeks, mean±SD  

10.8±4.4 

Time from when patient achieved adequate weight loss to surgery day, 

weeks, median(range) 

6 (0-18) 
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Tolerance of VLCD 

Number of patients who reported ≥1 side effect from VLCD (n=44) 22 (50%) 

Side effects which resolved during treatment (n=29) 27 (93%) 

Unclear if symptom resolved 2 (7%) 

Side effects reported (n=44) 

Headache/dizziness/lightheaded 

Nausea 

Constipation* 

Vomiting** 

Loose stools 

Hypoglycaemic event*** 

Other (bad breath, dry skin) 

11 (50%) 

6 (27%) 

6 (27%) 

2 (9%) 

2 (9%) 

2 (9%) 

2 (9%) 

Dietitian care/clinic engagement 

Time from date of referral to dietitian-led VLCD Clinic to first 

appointment (days), median (range) 

28 (5-112) 

Time spent under care of dietitian (weeks), median (range) 12 (4-33) 

Number of appointments offered per patient, median (range) 

Number of appointments attended per patient, median (range) 

Failed to attend (n/% of total appointments offered, n=302) 

7 (1-13) 

6 (1-13) 

28 (9%) 

Data may not add up to 100% due to rounding 
#three of these patients already had surgery date planned within three months regardless of weight loss 
*Symptom resolved for four of six patients, it was unclear whether the other two patients’ symptom resolved  
**Symptom resolved after changing type of product 
*** Events occurred in first two weeks of treatment, with no serious complications (e.g. Emergency Department 
presentation).  

4.2.8 Pathology results of patients from baseline to completion of VLCD treatment 

Table 14 shows pathology results at baseline and at completion of VLCD treatment. The post 

treatment sample size was significantly smaller than the baseline sample size. This was, in 

part, due to some patients not requiring tests if they did not complete 12 weeks of VLCD 

treatment. Overall, total cholesterol, LDL and triglycerides were not significantly different 

after VLCD treatment (p>0.05). HDL cholesterol increased by .1mmol/L (p=0.028). Of the eight 

patients who had Type 2 Diabetes, six completed their HbA1c test at the start of VLCD 
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treatment, but only three of these had it tested ≥11 weeks later to allow for valid analysis. 

Statistical analysis was unable to be performed for Hba1c due to the small sample pre and 

post-VLCD treatment results. Markers of liver function (ALT, ALP, GGT) were completed on 

80% of patients at baseline (n=36/45) and 42% of patients at completion or week 12 of 

treatment (n=19/45) and showed no significant change (p<0.05). Kidney function (eGFR) had 

similar number of patient results at pre and post (78%, n=35 and 45%, n=20/45, respectively). 

There was no statistical difference between them (p<0.05).  

Table 14: Comparison of fasting pathology results at baseline and completion of dietitian-
led VLCD Clinic treatment to demonstrate feasibility of biochemistry monitoring by the 
dietitian 
Descriptors  
(total patients n=45) 

Pre Post Change P-value 

Pathology 

Lipids (pre n=35, post n=17)  

TChol mean±SD 5.0±1.2 4.9±1.2 -0.1 .344* 

HDL, median (range)   1.1(.9-3.2) 1.2(.8-2.3) +.1  .028** 

LDL mean±SD 3.0±1.0 3.0±.95 0 .838* 

Triglycerides, median (range)  1.4 (.4-6.6) 1.3 (.5-2.9) -.1 .466** 

Blood glucose control (pre n=6, post n=3) 

Hba1c %, median (range) 7.4 (6.4-8.8) 6.4 (6.1-7.7) -1.0 -*** 

Liver Function Tests, median (range) (pre=36, post=19)  

ALT, median (range) 

ALP, median (range) 

GGT, median (range) 

27.5(12-116) 

75(43-183) 

25(11-89) 

33 (13-113) 

74.5(46-133) 

21 (10-248) 

+5.5 

-.5 

-4 

.147** 

.658** 

.845** 

Kidney function, median (range) (pre n=35, post n=20) 

eGFR, median (range) 90 (57-90) 87 (53-90) -3 .504** 

*Paired t-test    **Wilcoxon signed rank test    *** Hba1c unable to be analysed for change due to small sample 
size   ALT = Alanine aminotransferase (units per litre, ‘healthy’ reference interval <40U/L) (Lab Tests Online, 
2020a), ALP = Alkaline phosphatase (units per litre, ‘healthy’ reference interval 30-110U/L) (Lab Tests Online, 
2020b), Bolded p value represents a significant finding (p<0.05), eGFR = estimated glomerular filtration rate 
(mL/minute, ‘healthy’ reference interval >60mL/min) (Lab Tests Online, 2020c), GGT = Gamma-glutamyl 
transferase (units per litre, ‘healthy’ reference interval <60U/L), Hba1c = glycated haemoglobin (an indicator of 
mean blood glucose levels over previous 8-12 weeks). <7% indicates good blood glucose control (Colagiuri, 
Dickinson, Girgis, & Colagiuri, 2009), HDL = High-Density Lipoprotein Cholesterol (mmol/L, ‘healthy’ reference 
interval >1.0mmol/L), LDL = Low-Density Lipoprotein Cholesterol (mmol/L, ‘healthy’ reference interval 
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<2.0mmol/L), TChol = Total Cholesterol (mmol/L, ‘healthy’ reference interval <5.5mmol/L) (Victoria State 
Government, 2020), Triglycerides (mmol/L, ‘healthy’ reference interval <2.5mmol/L) (Lab Tests Online, 2020d) 
 
  



112 
 

4.3 Results of Study Two: Patient survey  

4.3.1 Sample size, response rate and eligible patients 

A total of 41 paper surveys were distributed. Twenty were given in person, and 21 were mailed 

out to patients. Twenty-four surveys were returned: 19 from in-person; and five from mailed 

out surveys. The overall response rate was 59% (n=24/41), with 95% (n=19/20) response rate 

from in-person, and 24% (n=5/21) from mailed out surveys. One patient responded ‘strongly 

agree’ to the two negatively worded questions which were designed to test the respondent’s 

attention. This patient also answered all other questions with ‘strongly agree’. As this may 

have reflected poor attention, this survey was disregarded and excluded from analysis. Hence, 

a total of 23 surveys were analysed, making the final response rate 56% (n=23/41). 

4.3.2 Closed-ended questions regarding satisfaction of the clinic and model of care  

Table 15 outlines patient closed-ended responses. Most patients (87-100%, n=20-23) strongly 

agreed or agreed that: the dietitian allowed them to ask questions, the dietitian involved other 

team members when needed, their health was adequately monitored, their surgery date was 

booked quickly, the dietitian knew what they were talking about, and the clinic helped them 

feel involved in their surgery plan. For the two questions for which the Likert scale was 

reversed – ‘I believe I could have lost weight without the help of this clinic’, and ‘I was 

dissatisfied with the care I received in this clinic’ most responses were ‘strongly disagree’ or 

‘disagree’ (70-86%, n=16-19). Twenty one out of 23 patients responded to the question 

regarding overall satisfaction level. Most patients (90%, n=19/21) reported they were ‘very 

satisfied’ with their entire clinic experience. One patient’s response was ‘more than satisfied’ 

(5%, n=1/21), and one responded with ‘satisfied’ (5%, n=1/21). 
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Overall satisfaction with entire dietitian-led VLCD Clinic experience (n=21) 

Very Satisfied 
More than satisfied 
Satisfied 

19 (90%) 
1 (5%) 
1 (5%) 

Data may not add up to 100% due to rounding 

4.4.3 Qualitative analysis of open-ended patient survey questions 

Three survey questions were open-ended. The highest response rate was for the question 

regarding what the patients liked about their dietitian-led VLCD Clinic experience, with 91% 

(n=21/23) of patients providing a written response. 

What patients liked about their experience 

Many responses focused on the satisfaction they had with the significant weight loss they had 

achieved. Many patients remarked on how the clinic ‘helped them’ and how they liked ‘finding 

out’ or ‘learning’ about diet. For example, one comment: – ‘I loved finding out about the pre 

surgery diet – weight fell off fast and I am still maintaining it’. Many patients wrote about the 

positive experience of the support and guidance from the dietitian, and the opportunities they 

were given to have questions and concerns addressed by the dietitian. For instance - ‘I liked 

being able to ask questions. Learning new methods for losing weight. I enjoyed having 

confirmation that my choices were working.’ Patients also remarked on the thoroughness of 

the treatment, and the expertise of the dietitian. Some examples of this were ‘[the dietitian] 

was friendly, personable and thorough, extremely helpful in a worrying time’, and ‘That 

[dietitian] was very knowledgable(sic) about health, food, + diet. Very courteous and caring 

also.’ 

What patients thought could be improved about the dietitian-led VLCD Clinic  

Fifteen patients wrote an answer to this question. The most common response was that they 

believed no improvements were needed (60%, n=9/15). Two patients suggested increasing 
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frequency of contact with the dietitian – ‘A phone check on the alternative week, just in case 

someone is having a bad week’, and ‘Meet once a week instead of once every two weeks’. The 

remaining responses were varied, including one comment that suggested having more 

dietitians, and another suggested including more dietitian appointments after surgery.   

Other comments and feedback about the dietitian-led VLCD Clinic experience 

Nineteen of 23 patients wrote responses to this question. Seven patients’ comments 

expressed gratitude to the staff and the clinic, e.g. ‘I am really appreciative that I am able to 

attend this clinic. Without it I am sure I could never have lost the weight I needed to. Now to 

learn and maintain and not go back to old ways.’ Four comments focused on their successful 

weight loss – ‘I’m happy that I have achieved my surgical goal weight’. Three comments 

suggested a follow-up clinic to help them continue their weight loss after surgery, e.g. ‘Have 

a clinic for follow-up at the hospital to make sure people don’t put the weight back on’. Two 

comments mentioned specific personal outcomes as a result of attending the clinic and VLCD 

treatment – ‘Fantastic – I have dropped 3x Novorapid (insulin) shots a day! Forever!’, and 

‘Helped me recognise how my diet was impacting on my quality of life even my skin improved 

as my food choices improved’. One patient expressed difficulty with the restrictive nature of 

the diet, and another simply said ‘unsatisfied’.  

4.4 Results of Study Three: Surgeon survey  

4.4.1 Sample size and surgeon demographics 

From the established database of surgeons who had referred to the dietitian-led VLCD Clinic, 

there were 61 eligible surgeons invited to complete the survey, and invitations were sent to 

all 61 surgeons via email. Some surgeons had since moved to new workplaces outside of 

Queensland Health. One of these surgeons was found to be practicing at a private practice, 

and were able to be contacted using their email found on their website. Six surgeons were 
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unable to be contacted, despite multiple efforts, resulting in a total eligible sample size of 55 

surgeons. Seventeen survey responses were received, indicating a 31% (n=17/55) overall 

response rate. All respondents reported that they were aware of the dietitian-led VLCD Clinic 

and had either referred or been involved in the decision to refer a patient to the dietitian-led 

VLCD Clinic. As outlined in Table 16, most respondents were from Gynaecology (35%, n=6/17), 

were Consultants or Senior House Officers (88%, n=15/17), and reported operating or assisting 

in operating on dietitian-led VLCD Clinic patients (71%, n=12/17). 

4.4.2 Perceived changes to the operation resulting from dietitian-led VLCD Clinic treatment  

When asked about whether the dietitian-led VLCD Clinic treatment had created positive 

changes to patients’ surgery with regard to facilitating ease of operation, access to organs, 

laparoscopic procedure, and reducing blood loss (as outlined in Table 16), most responses 

were ‘strongly agree’ or ‘agree’ (70%, n=42/60). Two surgeons (both Ear Nose and Throat 

Consultants/Senior House Officers) responded to the open-ended question about whether 

there were any other notable surgical procedure difference or benefits. They both referred to 

airway and anaesthesia safety for their patients being improved, and easier post-operative 

recovery.   

4.4.3 Satisfaction levels of the dietitian-led VLCD Clinic and model of care  

Table 16 also outlines the responses relating to questions regarding the referral process, time 

saved, overall satisfaction, and whether implementation of the dietitian-led VLCD Clinic and 

model of care at other health care facilities was recommended. All surgeons agreed or strongly 

agreed that the dietitian-led VLCD Clinic referral process was ‘quick and easy’ and would 

recommend the implementation of the dietitian-led VLCD Clinic elsewhere. Most (71-94%, 

n=12-16/16) of surgeons agreed or strongly agreed that the dietitian-led VLCD Clinic saved 

them time and overall were satisfied or very satisfied with the clinic. One surgeon responded 
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‘strongly disagree’ to the question regarding whether the dietitian-led VLCD Clinic saved time, 

but upon closer observation of survey responses, it was found that they were ‘very satisfied’ 

with the service, and they ‘strongly agreed’ that the referral process was quick and easy. 

Therefore, it could be possible the ‘strongly disagree’ response may have been completed in 

error. 

Table 16: Closed-ended survey question responses from surgeons (n=17) using the 
dietitian-led VLCD Clinic 
Responses                                                                                                      Total surgeons, n (%)   
Surgeon demographics 
Surgery division   
Gynaecology 
Orthopaedic 
General Surgery 
Ear Nose and Throat 
Colorectal  

6 (35%)  
4 (26%)  
4 (26%) 
2 (12%) 
1 (6%) 

Level of profession 
Consultant/Senior House Officer 
Registrar/Advanced Registrar  
Resident/Intern 

15 (88%) 
1 (6%) 
1 (6%) 

Operated or assisted in operating on dietitian-led VLCD Clinic patient 
Yes 
No 
Unsure 

 
12 (71%) 
4 (24%) 
1 (6%) 

Changes in patients’ surgery due to dietitian-led VLCD Clinic treatment   (n=12) 
Believed the VLCD treatment:   
Made the surgery easier  
     Strongly agree or Agree 
     Neither agree nor disagree 
     I don’t know  

 
10 (83%) 
1 (8%) 
1 (8%) 

Facilitated access to target organ(s) or structure(s) 
     Strongly agree or Agree 
     Neither agree nor disagree  
     I don’t know 

 
9 (75%) 
2 (17%) 
1 (8%) 

Made it easier to complete the procedure laparoscopically 
     Strongly agree or Agree 
     Not applicable 
     Neither agree nor disagree  
     I don’t know 

 
7 (58%) 
3 (25%) 
1 (8%) 
1 (8%) 
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modifiable risk factor (obesity) which may affect patient outcomes’ – from a General Surgery 

Consultant/Senior House Officer. Another frequent response to this question was the 

effective and timely communication from the dietitian to the surgeon, with some responses 

referring to the efficiency and streamlined management of patients leading up to their surgery 

by the dietitian.   

Suggestions on what could be improved about the clinic 

Four responses were received for this question. Two responses referred to the limited clinic 

capacity, the use of eligibility criteria to not allow for every patient to be accepted, and a delay 

from the time of referral to the patient being seen in the dietitian-led VLCD Clinic. Other 

responses put forward some constructive ideas, for example, an Orthopaedic Consultant 

suggested the addition of a shared electronic dashboard so they could track their patients’ 

weight loss progress to know when to book surgery, and from Gynaecology - ‘Perhaps looking 

into have a dedicated one or two combined clinics with Gynaecologists in [Gynaecology 

Outpatient Department] in every 6 months. This will help patients to understand more and 

further enhance the success rate’. 

Further feedback and comments on the dietitian-led VLCD Clinic 

Only two responses were received regarding further feedback about the clinic. One response 

suggested increasing the clinic capacity through increased funding to reach more patients, and 

both responses reflected the opinion that it was a service that was valuable to them –e.g. 

‘Well done awesome clinic in view of risk mitigation’ – from Consultant, Gynaecology. 

4.5 Summary of results 
 
In summary, there were 45 patients eligible for Study One, 23 patients eligible for Study Two, 

and 55 surgeons eligible for Study Three. For Study One, there was a statistically significant 

mean weight loss achieved from baseline to completion of dietitian-led VLCD Clinic treatment 
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(8.7kg, p<0.05), 71% (n=29/41) of patients achieved their set weight loss target or adequate 

weight loss to proceed to surgery, and the mean time taken to achieve weight loss was 

10.8±4.4 weeks. Side effects were reported by 50% of patients but were mostly resolved (93%, 

n=27) before the end of treatment. There was a 9% ‘failure to attend’ rate to scheduled 

appointments, and there were no significant changes in kidney or liver function from baseline 

to completion of treatment. For Study Two, most patients (90%, n=19/21) reported they were 

‘very satisfied’ with their entire clinic experience and provided open-ended responses which 

commonly cited satisfaction with their weight loss success, and the excellent expertise and 

support provided by the dietitian. For Study Three, most surgeons agreed that dietitian-led 

VLCD Clinic treatment had made noticeable positive changes during operation, including 

easier procedure, reduced operating time, and reduced blood loss. All surgeons 

recommended the dietitian-led VLCD Clinic model should be implemented at other health care 

sites and most surgeons (75%, n=12/16) reported they would be ‘very likely’ or ‘likely’ to 

recommend VLCD treatment to patients if the dietitian-led VLCD Clinic was not available to 

them. 
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Chapter 5: Discussion  
 
5.1 Overview 

The current study aimed to investigate whether the dietitian-led Pre-Surgical dietitian-led 

VLCD Clinic model of care at Logan Hospital was a feasible and effective model for assisting 

obese patients to achieve weight loss prior to elective surgery. Feasibility was demonstrated 

by statistically and clinically significant mean weight loss (>5% body weight), high rates of 

patient attendance, resolution of side effects with dietitian guidance which did not interfere 

with or cause cessation of treatment, reasonable time taken to achieve weight loss and wait 

for surgery post weight loss, safe treatment provided with dietitian-initiated pathology 

ordering and monitoring, high satisfaction levels of patients and surgeons, and positive 

differences in patients’ surgical procedures perceived by surgeons. Effectiveness was 

demonstrated by most patients losing adequate weight to proceed to surgery, as per the 

clinical judgement of their surgeon. Determining feasibility and effectiveness of models of care 

such as this would be of great interest to those in the healthcare sector who require a model 

of care for patients who would likely significantly benefit from weight loss prior to surgery, 

which is an area which is likely to grow due to increases in obesity rates. This study is the first 

to evaluate a model of care for the purpose of weight loss for obese patients prior to non-

bariatric, elective surgery who were previously prohibited from surgery, and as such, is a 

valuable contribution to the literature.  

5.2 Primary Outcomes 

The two primary outcomes of this study were mean weight loss achieved, and whether most 

patients lost adequate weight to proceed to surgery. 
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5.2.1 Weight loss achieved 

Patients of the study who were treated with the dietitian-led Pre-Surgical Clinic VLCD model 

of care achieved a mean 8.7kg (7% body weight) loss from baseline to completion of VLCD 

treatment over 10.8±4.4 weeks. This amount of weight loss was statistically (p<0.05) and 

clinically significant (>5% body weight), a confirmation of one of our markers of feasibility. This 

result was similar to that reported in recent systematic reviews on VLCD treatment prior to 

bariatric surgery, where nine out of 13 studies resulted in 5-10% total body weight loss with 

duration on VCLD ranging from 12 days to 16 weeks.  A weight loss target was set for 41 of the 

45 patients, which was a mean of 9.6% body weight.  

5.2.2 Whether patients lost adequate weight to proceed to surgery 

Overall, 69% percent of patients (n=29/45) were able to proceed with surgery due to weight 

lost, confirming our aim that most of patients would do so. It is interesting to note that  11 

patients did not reach their provided weight loss target, but their surgeon determined their 

weight loss and/or improvement of other surgical risk factors was adequate to proceed with 

surgery. Historically in the model of care, judgement on level of surgical ‘risk’ and how much 

weight loss was ‘adequate’ could differ significantly between surgeons, and as such could be 

considered somewhat subjective, and is acknowledged as a limitation of the current study.  It 

is a possible reflection of the interdisciplinary model of care which allowed for the dietitian to 

advise the surgeon of patients’ weight loss and improvements (e.g. blood glucose control), 

that these patients were able to proceed.  

The current study produced similar weight loss results to other studies of similar duration 

utilising VLCDs prior to surgery. In contrast to those studies, the dietitian in the current study 

individualised the VLCD prescription for each patient, based on protein requirements, social 

circumstances, dietary preferences, and lifestyle, with the aim to aid adherence to the dietary 
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plan. For some patients, this meant exceeding 800kcal per day, using additional protein-based 

foods, and other foods and fluids as required to aid adherence (e.g. berries, small amount of 

skim milk in tea or coffee). The Nutrition Care Process which underpinned all dietetic 

treatment by the dietitian in the current study allowed for individualised care. The dietitian 

was able to make alterations to the patients’ dietary prescription and provide nutrition 

counselling and education based on their weight loss, dietary preferences, and level of 

adherence. This differs from other studies that have not described in detail the dietary advice 

or intervention provided by a health professional, if one was involved.  

Although overall weight loss is usually the primary indicator of success in any weight loss 

program, fat distribution in an obese patient and its impact on surgery should also be 

considered. Fat distribution can influence a surgeons’ decision to ask the patient to lose 

weight before surgery, and android type obesity (dominant visceral and upper thoracic 

distribution of fat) further increases risk of complications due to the increased technical 

difficulty involved. Fat distribution was not measured in the current study. For future studies 

in this area, it would be beneficial to measure change in waist and hip circumference and/or 

distribution of fat. This may help to determine if the heightened surgical risk due to android 

weight distribution can be somewhat offset or diminished by VLCD treatment prior to surgery. 

It may also help to target VLCD interventions to those patients whose fat distribution puts 

them at higher risk of surgical complications.  

In the current study, clinically significant weight loss of >5% total body weight was achieved 

and enabled elective surgery in obese patients who would have previously been prohibited 

due to their excess weight and associated risks. Theoretical anaesthetic risks were also 

reduced in almost a third of patients according to physical status scoring systems, although 

absolute risk reduction was not able to be determined. Although factors such as exercise 
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participation and dietary adherence were not formally measured, the positive weight loss 

results highlight the success of the comprehensive dietitian-led model of care, and that it 

appears to be feasible in terms of producing significant weight loss.  

5.3 Secondary Outcomes 

5.3.1 Characteristics of dietitian-led VLCD Clinic patients 

The mean baseline of patients was 44.9±6.2kg/m2 with BMIs as high as 60.4kg/m2, indicating 

a high surgical risk cohort. Anaesthetists in Australia typically employ the ASA (American 

Society of Anaesthesiologists) physical status classification system (see Appendix U) ("ASA 

Physical Status Classification System," 2019) to assess patients’ anaesthetic risk. The ASA 

categorises patients with a BMI of ≥40kg/m2 in a higher risk category than those with a BMI 

<40kg/m2. This score (ASA Score 3) indicates higher risk of post-operative complications 

including infections, respiratory and cardiac events, independent of other risk factors. 

Surgeries involving hepato-biliary, gynaecological or gastrointestinal organs are inherently 

more difficult in obese patients (Madan & Menachery, 2006; Yoshikawa et al., 2011), and most 

patients in the current study were planned for gynaecology surgeries (58%, n=26) and 

abdominal surgeries such as hernia repairs or laparoscopic cholecystectomies (16%, n=7), 

further reinforcing the elevated risk of this cohort. Evidence suggests that as BMI moves from 

>40kg/m2 to >50kg/m2, the risks elevate further. Therefore, it is a significant outcome to 

report that 27% of patients in the current study moved into a lower risk category (BMI 

<40kg/m2). In addition, the cost of surgical and hospital care for patients with BMI >40kg/m2 

is also increased (Meller et al., 2016), meaning the weight loss outcomes of the current study 

could have wider implications, including reduced costs to the public healthcare system. 

Unfortunately, a cost benefit analysis was not completed, but this would be valuable to 
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complete in future studies to demonstrate the cost savings of this pre-surgical VLCD model of 

care. 

Baseline BMIs in the current study ranged from 35.8kg/m2 to 60.4kg/m2, highlighting the wide 

variation in protein requirements of the obese pre-surgical patient, when basing adequate 

protein on 0.8-1.0g/kg AIBW, as is recommended by Pink et al. (2018) in the Optifast Clinical 

Treatment Protocol. Published studies which prescribe VLCD prior to surgery have focussed 

on overall calories provided, with a one size fits all approach that does not account for 

variations in protein needs. Literature regarding the effect of VLCDs on lean body mass is also 

lacking and of poor quality. Morgan, Ryde, Birks, Thomas, and Kreitzman (1992) examined the 

effect of VLCD on lean body mass in 11 participants who underwent an 11-week VLCD. BMIs 

ranged from 22.2 to 43.3, likely significantly lower than patients who require weight loss prior 

to surgery. This study concluded that fat-free mass was spared and that modern ketogenic 

VLCDs aid in sparing muscle mass, even though there was no description of the VLCD, or grams 

of dietary protein prescribed. This study further significant limitations: published more than 

15 years ago, small sample size, and an all-female cohort. Henry, Wiest-Kent, Scheaffer, 

Kolterman, and Olefsky (1986) examined 15 patients who underwent a strict liquid only VLCD 

with 300kcal and 30 grams of protein and found a large variability in the amount of protein 

(muscle) lost, indicating patients with higher initial lean body mass incurred greater losses 

(ranging from 3.9–7.8% protein). Considering the low protein amount prescribed, small 

sample size, no control group, and lack of dietary adherence data, this study also had 

significant limitations. None of these studies had a dietitian leading the patients’ care or 

prescribing individualised VLCDs. Prescription of adequate dietary protein by a dietitian who 

can adequately monitor intake to ensure nutritional adequacy is likely to preserve lean body 
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mass of obese pre-surgical patients, and the dietitian is best suited for this role. There is an 

obvious need for high quality studies which examine this factor. 

It is now well established that malnourished patients have increased odds of developing post-

operative complications and longer hospital stays, and in colorectal cancer patients, low 

muscle mass prior to surgery is an independent predictor of mortality (Malietzis et al., 2016; 

Mullen et al., 1979). Loss of muscle mass, through inadequate protein and energy intake, is a 

possible risk to surgical safety of the pre-surgical obese patient undergoing a weight loss 

program of any type, but particularly with those using VLCDs. It is a significant limitation of 

the current study that muscle mass was not included as an outcome measure. All relevant 

studies in this area, including the bariatric surgery studies, prescribed patients in each study 

the same amount of protein, regardless of their differing protein requirements. The current 

study is the first published study to individualise pre-surgical VLCD prescription based on 

protein requirements. This may have helped to preserve muscle mass, but as it was not 

measured in this study, is unknown.  

Half of patients in the current study reported engaging in structured exercise. Type, frequency 

and duration of exercise was not examined, which is a significant limitation. Although not a 

focus, it is part of usual care for the dietitian in the dietitian-led VLCD Clinic to encourage 

physical activity. This also forms part of meaningful, patient-centred intervention as part of 

the Nutrition Care Process. Several trials evaluating the effect of exercise on weight loss have 

found that combining exercise with dietary restriction such as a VLCD was more effective than 

diet alone (Strasser, Spreitzer, & Haber, 2007).Furthermore, resistance exercise during a VLCD 

maintains and may even increase lean body mass, thereby possibly increasing the resting 

metabolic rate and aiding weight loss success (Bryner et al., 1999; Donnelly et al., 1993; Melby, 

Scholl, Edwards, & Bullough, 1993).  
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Patients who engaged in larger amounts of resistance exercise in the current study may have 

lost more weight, but since exercise type and frequency was not measured, this is unknown. 

As a possible contributor to weight loss success, exercise intensity, duration, and frequency 

should also be measured in future studies. 

5.3.2 Weight loss targets and time-frames 

Providing patients with a weight loss target to achieve before proceeding to surgery is a factor 

that has not been widely described or explored in the literature. The few studies using pre-

operative weight loss programs which included a weight loss target reported a higher mean 

weight loss  of 7%-15% body weight (Alami et al., 2007; Pekkarinen & Mustajoki, 1997)  than 

other similar weight loss programs which did not make surgery dependent on weight loss 

target achieved (3.3kg (Alger-Mayer, Polimeni, & Malone, 2008), 7.8% body weight (Still et al., 

2007) and 0.2% body weight (Liu, Sabnis, Forsyth, & Chand, 2005)). The target body weight 

loss given to patients in the current study ranged from 3.7 to 15.5%, with a mean of 9.6%. This 

reflects the eligibility limit of ≤10% body weight or 20kg weight loss target being employed to 

screen referrals. This weight loss limit was included in the dietitian-led VLCD Clinic acceptance 

criteria in order to provide patients with appropriate and realistic weight targets which could 

be achieved in the 12-week recommended period for Intensive Phase (Phase 1) VLCD.  

Due to these strict eligibility criteria, many patients (20% of excluded referrals, n=16/79) were 

not accepted for VLCD treatment in the 13-month period of the current study. It is possible 

that the number of patients who achieved their target weight may have been lower if this limit 

was not in place. It is also likely that those excluded patients would have required a longer 

time-frame to achieve their higher weight loss targets, which was outside of the resources of 

the dietetic service at the time. This likely directly contributed to the positive outcomes 

observed. The usual process when declining a referral was to direct the surgeon to refer the 
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patient to access dietitian appointments through their General Practitioner. However, it is 

unknown if those patients received a structured pre-surgical weight loss intervention or 

proceeded to surgery. There is potential benefit in providing dietitian-led VLCD treatment for 

patients such as those were not accepted into the clinic within a different model of care. The 

current capacity of the clinic in an acute setting did not allow for these patients to be accepted 

into the dietitian-led VLCD Clinic, but offering a service for those patients who were not 

accepted may be of value. Furthermore, previous evaluation of the clinic showed lower rates 

of weight loss success and longer treatment time-frames for patients who were either not 

requiring surgery or required more than 20kg weight loss. Further exploration into this area 

needs to be completed to evaluate how to provide appropriate dietetic care to patients who 

are not accepted into the dietitian-led VLCD Clinic. Currently, the strict eligibility criteria for 

the clinic includes weight loss target limits of 10% body weight or less and accepts only pre-

surgical patients. These criteria are seen to be a major component of the success of the model 

of care. As such, there are no plans to change the criteria, but it remains an area to be 

researched in further studies.  

The patients who achieved their target or adequate weight loss as per clinical judgement of 

their surgeon (71% of patients, n=29/41) went on to receive surgery in the current study, with 

weight loss targets were set for 91% (n=41/45) of patients. We cannot determine that making 

surgery contingent on weight loss achieved was a factor in weight loss success in the current 

study, but it is likely. One such study whose results support this theory was Pekkarinen and 

Mustajoki (1997) which also had targets set for each patient to achieve prior to receiving 

surgery, and 66% of patients (n=20/30) lost adequate weight for surgery (mean 15% body 

weight loss). Their study also had many similarities to the current study’s model of care, 

including fortnightly tailored dietitian appointments, nutrition education and counselling, and 
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time-frames of VLCD tailored to the patients’ weight loss target and progress during the 

program. They also provided a structured dietary prescription using three meal replacement 

products and low-calorie vegetables. Their overall dropout rate was 7%, although their sample 

size (n=28) was small. VLCD products were also provided free of charge in their study, which 

may have significantly impacted patient adherence to VLCD and to attending appointments. 

Patients in the current study had to purchase their own products. Logan Hospital is situated 

in a low-socioeconomic area, which may have influenced patients’ abilities to purchase 

products.  

All patients who achieved adequate weight loss took did so in 10.8±4.4 weeks to do so. This 

demonstrates feasibility of the model to enable weight loss to be achieved in a reasonable 

time-frame and allow the service to streamline care and discharge patients in a timely fashion. 

The ideal time-frame for VLCD to elicit 10% body weight is difficult to determine, but from the 

literature available and the results of the current study, it appears that a range of time-frames 

is required based on the patient, but more than 6 weeks and an average of 10-12 weeks is 

appropriate. This reflects appropriateness of the time-frame limit of 12 weeks being placed 

on patients in regard to being deemed as unsuccessful and potential for discharge from the 

clinic if minimal weight loss has been achieved by the 12-week mark, and could be a useful 

tool in providing guidelines for the delivery of this model of care, and explaining reasoning of 

decision for discharge to patients. The median time that patients had to wait until surgery was 

six weeks, also indicating a manageable time-frame to be attending fortnightly appointments 

and continuing VLCD up until the time of surgery. 

 

5.3.3 Side effect tolerance, and adherence to VLCD treatment 
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In the current study, tolerance to the prescribed VLCD was evaluated by analysing the side 

effects reported by patients throughout treatment. Side effects were reported by most 

patients (50%, n=22/44), with all but two patients reporting resolution by end of treatment, 

for which data was unable to be obtained. This confirms one of the feasibility markers in the 

current study, whereas the majority of patients experience resolution of VLCD-related side 

effects. The dietitian provided comprehensive education before the patient commenced 

VLCD, which included advising them of the common side effects they may experience. Without 

this, it is possible patients may not have been able to effectively manage the side effects 

themselves which could have resulted in poor adherence or cessation of the VLCD 

unnecessarily. 

The Optifast Clinical Treatment Protocol outlines the four common side effects patients should 

expect in the initial stages of VLCD due to the transition to ketosis: fatigue, lack of 

concentration, nausea, and headaches (Pink et al., 2018). The results of the current study 

closely resemble this, with the most common side effect being headaches/dizziness/light-

headedness, followed by nausea. Constipation is also listed as a possible side effect due to 

reduction in food bulk and fibre intake (Delbridge & Proietto, 2006; Pink et al., 2018), and this 

is reflected in our results, with constipation being the third most common side effect.  

Intolerance to VLCDs or their meal replacement products is often not described or measured 

in the literature. L. Ross et al. (2016) calculated a low intolerance rate of 9% to VLCD meal 

replacement products across the 14 studies that provided sufficient information on 

intolerance experienced, and any intolerance was mild in nature and able to be resolved. 

The prevalence of side effects in this study may seem high at 50%, but most side effects 

resolved before end of treatment. Only one patient was unable to tolerate VLCD products, 

however, with dietitian individualised intervention using the Nutrition Care Process, this 
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patient was able to continue dietitian-led VLCD Clinic treatment using a nutritionally adequate 

VLCD with conventional foods. Importantly, with dietitian support in providing strategies to 

manage side effects at the time they were reported, no patients ceased treatment in the 

dietitian-led VLCD Clinic due to intolerance.   

The results of tolerance of VLCD used in our study supports the current evidence for VLCDs 

being tolerated well by patients, and structured programs or protocols being well accepted. 

In future studies, reasons for disengagement with VLCD-based treatment should be 

documented to gain information on enablers and barriers to continuation of a VLCD.  Dietary 

adherence was not directly measured in the current study, therefore we cannot be certain 

that the weight loss achieved was due entirely to adherence to the prescribed VLCD and not 

influenced by other factors, such as other methods of dietary restriction, increased physical 

activity, or illness. However, adherence was monitored by the dietitian in practice throughout 

every patients’ treatment per usual care, by gathering information from the patient such as 

diet history and weight change. The dietitian-led VLCD Clinic was specifically designed for 

individuals who were suitably motivated to engage and adhere to a VLCD, and it is usual 

practice for the dietitian to assess patients’ suitability for VLCD at their first appointment. Eight 

percent of excluded patients (n=7/79) were excluded due to being deemed unsuitable for 

VLCD treatment after their first appointment in the current study. Additionally, most patients 

(95%, n=42/44) were prescribed from one to four VLCD meal replacement products per day 

for the majority of their treatment time, and 11% of patients (n=5/45) were discharged from 

the clinic due to inability to adhere to the VLCD. Therefore, we could possibly be satisfied that 

the remaining patients sufficiently adhered to the VLCD. Ideally, dietary adherence should be 

formally measured and reported in future studies. Written food records, 24-hour dietary 

recall, or a simple diet history could be used, but as self-reported measures, have significant 
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limitations, as it is known that obese individuals may choose to under-report ‘socially 

undesirable’ or non-allowed foods (Ferrari et al., 2002; Mendez et al., 2004). Many studies 

have used weight loss as a measure of dietary adherence. This method has significant 

confounding factors, as weight loss achieved can be influence by other factors such as 

metabolic or endocrine disorders, excessive exercise, starvation, or adherence to another 

dietary regimen not prescribed. As nutritional status prior to surgery can impact on surgical 

outcomes, it is important for future studies to measure dietary intake to ensure patients are 

meeting recommended nutrient requirements and measuring adherence to a restrictive diet 

such as a VLCD is important specifically for this reason.  

Factors that likely had a positive influence on patients’ ability to adhere to a restrictive diet in 

the current study were: the capped weight loss target (≤10% body weight), allowing patients’ 

to achieve the target in a limited time-frame; fortnightly dietitian contact to provide 

individualised education and feedback; and prompt surgery dates post weight loss achieved, 

providing added incentive to adhere.  

An alternative method for measuring dietary adherence that does not rely on patients self-

reporting dietary intake is the presence of ketones in the blood or urine (Pink et al., 2018). It 

does have known limitations, for example, ketones can be present in starvation, prolonged 

exercise, or diabetes, and it may not be applicable to all dietitian-led VLCD Clinic patients, 

where some are not prescribed Phase 1 (Intensive Phase) VLCD (e.g. >65years-old, patients 

with difficulties adhering to Intensive Phase). Unfortunately, diet records and ketone testing 

were not part of usual care in the dietitian-led VLCD Clinic and were not able to be included in 

the retrospective design. Future studies should measure ketones as it is likely to be the most 

reliable and objective measure of dietary adherence to a VLCD, with potential to eliminate 

self-reporting bias. Future models of VLCD treatment should reflect an appropriate duration, 
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considering the difficulty obese adult patients encounter adhering to highly restrictive diets 

when their usual dietary intake is likely to be markedly different to a traditional VLCD (Makris 

& Foster, 2011). 

5.3.4 Patient engagement 

In the current study, engagement with the dietitian-led VLCD Clinic was measured using 

attendance to appointments and numbers of patients discharged prior to completion of 

treatment. A total of 12 out of 45 patients (27%) were considered as dropouts of the dietitian-

led VLCD Clinic, due to either ‘failure to adhere to VLCD treatment’ as stated by the dietitian 

(11%) or discharged due to failure to attend two or more appointments as per the dietitian-

led VLCD Clinic policy (16%). It is unknown why these patients failed to attend, but it is possible 

they did not attend due to non-adherence to the VLCD. It is worth noting that the 11% of 

patients who were discharged due to failure to attend two appointments were a result of a 

workplace policy to try and reduce rates of non-attendance. It is unknown whether other 

studies employed such a policy, and if they did not, they may have a lower overall dropout 

rate compared to our current study. Interestingly, although the dropout rate was 27% overall, 

the rate of appointments which were not attended in the current study was low at 9% (only 

28 out of 302 appointments were marked as ‘failed to attend’).  This confirms one of the 

markers of feasibility in the current study, which was that >90% of appointments would be 

attended.  

The dropout rate of the current study (27%) was relatively similar to dropout rates of other 

non-surgical dietitian-led VLCD Clinic-based programs evaluated. Tsai and Wadden (2006) 

conducted a meta-analysis of hospital-based weight loss clinics using VLCDs around the world 

(n=314 patients) and found dropout rates ranging from 15% to 41%. Another study examining 
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866 patients described a 31% dropout rate for Low Calorie Diet or dietitian-led VLCD Clinic-

based programs (Honas, Early, Frederickson, & O'Brien, 2003). 

5.3.5 Safety of dietitian-led treatment 

 
Multiple studies indicate that VLCDs are considered safe when implemented under careful 

medical supervision (National Institutes of Health, 1993). Although patients’ treatment was 

led by the dietitian in the current study, patients were reviewed by appropriate medical 

professionals throughout treatment when required.  

The dietitian treating patients in this study had extended credentials to order blood tests and 

had attended specialised training to become an Accredited Optifast® VLCD Healthcare 

Professional, which is one of the underlying principles of the model of care. Feasibility of this 

component of the model of care was confirmed by no incidences of any clinically adverse 

changes to pathology occurring, including biochemical markers of liver and kidney function. 

The two patients who experienced hypoglycaemic events were managed by referring them to 

their General Practitioner for insulin adjustment and were managed appropriately without 

requiring emergency medical care. These outcomes showed that it is feasible and safe to allow 

an appropriately trained dietitian to lead VLCD treatment for medically complex patients. The 

process of ordering blood tests appeared to work well to support patient safety and gaining 

extended credentials to order and view blood tests may be of great benefit to interdisciplinary 

management of patients in models of care in this area. 

The only statistically significant change in pathology from baseline to completion of VLCD was 

HDL Cholesterol, which increased by 0.1mmol/L (p<0.05). However, as the mean baseline HDL 

level was >1.0mmol/L, indicating a ‘healthy’, level, a 0.1mmol/L increase was not significantly 

beneficial in terms of reducing risk of heart disease or stroke (Manninen et al., 1992). All other 
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lipid levels remained the same pre and post VLCD treatment, although there was a relatively 

small sample size due to missing data (pre n=35, post n=17). HbA1c was measured, but unable 

to be analysed due to insufficient post-treatment sample (n=3). As pre-operative 

hyperglycaemia can increase risk of adverse complications post-operatively (Capes, Hunt, 

Malmberg, & Gerstein, 2000; Capes, Hunt, Malmberg, Pathak, & Gerstein Hertzel, 2001; 

Umpierrez et al., 2002), pre-operative blood glucose control is especially important. Ideally, 

HbA1c should be included as an outcome measure in pre-surgical patients with diabetes in 

future studies with a larger sample size.  

The current study has helped to confirm that the risk of adverse events or significant 

biochemical changes for obese patients on a VLCD when being adequately monitored and 

prescribing VLCDs which are individually tailored by a dietitian is low. For patients at high-

nutritional risk, such as oncological surgical patients, it is not known if VLCDs are safe, due to 

the lack of studies available. Future studies in this area would benefit from examining 

individualised intake of protein via VLCD prescription by a dietitian and lean body mass 

changes as an outcome measure. Protein intake may be more likely to meet requirements in 

a dietitian-led clinic, and this may help to ensure patients are not put under unnecessary risk 

prior to surgery.  

5.4 Patient survey 

The responses provided by patients treated in the dietitian-led VLCD Clinic were 

overwhelmingly positive, and most patients (90%, n=19/21) reported they were ‘very 

satisfied’ with their entire clinic experience, hence confirming one of the markers of feasibility 

in the current study. Particular questions about whether ‘surgery date was booked quickly 

once I had lost weight’ and ‘the dietitian involved my surgeon/anaesthetist when needed’, 
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were asked to help determine the patients’ perspectives on whether the principles of the 

model of care were being successfully employed. Most patients agreed that this was the case. 

Historically, patients in the dietitian-led VLCD Clinic were commonly symptomatic for the 

condition they were awaiting surgery to correct or treat, and symptoms may have had a direct 

impact on their quality of life. This is reflected by the literature, which shows that up to 48% 

of patients on elective surgery waiting lists can have reduced quality of life including 

interruptions to work and home life due to their condition (Oudhoff et al., 2007). The principle 

of prompt surgery dates after targeted weight loss success may provide significant incentive 

to adhere to the prescribed VLCD.  

Patients commonly responded to what they liked about the dietitian-led VLCD Clinic by 

referring to their weight loss success. Literature states that rapid weight loss resulting from 

VLCD can be a significant motivating factor for patients (Delbridge & Proietto, 2006), and the 

responses from patients reflected this.  

The expertise of the dietitian providing the care was also commonly cited as a positive by 

patients in the current study. As part of the model of care, the treating dietitian provided 

comprehensive dietary treatment and counselling to all patients as part of the Nutrition Care 

Process. Historically, patients treated within the model were often medically complex patients 

with multiple co-morbidities, perhaps reflective of their higher surgical risk regarded by the 

surgeon. The dietitian who treated patients within the current study was an Accredited 

Optifast® Healthcare Professional with wide-ranging professional experience, allowing for safe 

and comprehensive care. This was reflected in the patients’ perceptions of how 

knowledgeable the dietitian was. The same dietitian treated all patients in the current study, 

and this could be both a strength and limitation. The strength is that the treatment was likely 
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consistent for all patients. However, the continuity of care provided by one dietitian may have 

positively affected the results compared to multiple dietitians providing care. As a single site 

study with a relatively small clinical capacity, a dedicated sole dietitian was achievable, but 

may not be possible in other settings.  

Two patients commented on the desire for ongoing dietitian follow-up after surgery to help 

maintain or continue weight loss. The pre-surgical service was restricted by staffing capacity 

and resources, and follow-up appointments post-surgery currently cannot be offered. The 

dietitian provides guidance to patients during treatment on how to access services to continue 

their weight loss progress after VLCD treatment ends. The rapport built with the dietitian, 

however, may be a reason why patients may prefer to continue treatment with the same 

dietitian. As maintenance of weight loss is important in long-term health, it is a factor which 

should be measured in future studies. Long-term weight loss was not a primary or secondary 

outcome measure of the current study, so follow-up data collection to measure weight after 

patients had completed treatment was not included. This should be included in future studies 

to evaluate long-term success of the intervention.  

Patients were mailed a survey instead of being given one in person if they were not able to 

attend their last appointment, which was commonly due to cancelling the appointment or 

failing to attend. The response rate of mailed surveys was low (59%, n=24/41) when compared 

to in-person (95%, n=19/20), indicating that perhaps the increased effort required to post the 

survey back may have resulted in the lower response rate. It is possible these patients were 

less engaged and therefore were less successful dietitian-led VLCD Clinic patients. This may 

have biased results favourably to reflect higher satisfaction rates. Previous studies have 

suggested that including utilising soft deadlines, providing reminders to respond, and financial 

incentives for participation may increase response rates to surveys (Mangione, 2014). A recent 
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post bariatric surgery survey which utilised web-based, mail and telephone surveys and 

included monetary incentive and reminders for deadlines received a 21% response rate from 

the 716 surveys disseminated (Bradley et al., 2016). Although the response rate in the current 

study was significantly higher, these strategies were not employed, and they may have 

increased the response rate for the mailed-out surveys to provide a less biased response and 

should be considered when disseminating surveys or questionnaires in future studies. 

The responses from patients treated in the dietitian-led VLCD Clinic via the patient survey 

reflected high value placed by the patients on the ability to be reviewed by the dietitian on a 

regular basis, with two patients requesting weekly contact rather than fortnightly. Comments 

also showed that patients valued the ability to receive feedback from the dietitian on a regular 

basis and to gain nutrition knowledge which they would otherwise be unable to access. This 

contrasts with the way the general public may perceive VLCDs, as a ‘quick fix’ without 

addressing lifestyle or long-term health. This comment given by patients was likely due to the 

inclusion of comprehensive education and counselling into the care provided by the dietitian 

as part of the Nutrition Care Process. There are only a few studies exploring qualitative aspects 

of VLCDs, such as patient experiences, and the current study is the first to evaluate opinions 

and satisfaction levels of patients undertaking VLCDs prior to surgery. 

The dietitian led the patients’ care in this study, and other members of the inter-disciplinary 

team had roles in facilitating patients’ surgery.  The Nutrition Care Process and the ongoing 

monitoring and evaluation of patients throughout their treatment may have been an influence 

in patients’ weight loss success. No other studies have examined this as a factor and in future 

studies will need to be examined in order to establish the extent to which the dietitian assists 

with maintaining the safety and efficacy of pre-surgical VLCD treatment. 
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Patients expressed high levels of satisfaction with the dietitian-led VLCD Clinic and model of 

care and provided valuable feedback which provides insight into their experiences. To our 

knowledge, this is the first survey incorporating qualitative data regarding pre-surgical weight 

loss in obese patients requiring elective surgery, and as such, provides a valuable platform to 

inform future studies in the area.  

5.5 Surgeon survey 
 
The current study showed that this model of care appeared to be highly valued by surgeons, 

reflected by 94% (n=16/17) of surgeons reporting a high satisfaction with the clinic, confirming 

one of the markers of feasibility. Open-ended responses also reflected the value they placed 

on the dietitian-led VLCD Clinic being available for them to refer their patients. All surgeons 

responded that they would recommend this service be made available in other facilities, 

further emphasising the value surgeons place on having an available pre-surgical weight loss 

model of care led by a qualified health professional that is effective and safe. 

Most surgeons agreed that dietitian-led VLCD Clinic treatment had made notable positive 

changes to dietitian-led VLCD Clinic patients’ operations, including overall ease, shorter 

operation time, and reduced blood loss, further confirming feasibility of this model of care. 

This reflects the results from the literature in the bariatric surgery area, showing that surgeons 

perceived operations to be technically easier when patients were treated with VLCD pre-

operatively (Edholm et al., 2015; Lewis et al., 2006; Van Nieuwenhove et al., 2011). Two non-

bariatric surgery studies also found reduced blood loss (Inoue et al., 2019; Reeves et al., 2013), 

and Burnand et al. (2016)’s randomised control trial found operating time for laparoscopic 

cholecystectomy was 20% shorter (p=0.05) in VLCD-treated patients.  
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Three quarters of surgeons responded that they would be likely to directly prescribe patients 

a VLCD if the dietitian-led VLCD Clinic was not available. It is possible the surgeons believed 

they could advise patients on VLCD treatment themselves in an attempt to mitigate risks of 

surgery. However, surgeons generally do not specialise in providing individualised dietary 

advice on VLCDs or have the resources to do so, and patients who are advised to undertake a 

VLCD without individualised assessment, prescription, monitoring and evaluation could be at 

risk of compromised nutrition status prior to surgery (National Institutes of Health, 1993). The 

incidence of surgeons advising patients to pursue a VLCD without a structured model of care 

is currently unknown. The VLCD model of care in the current study is not routinely available 

in Australia and is the only structured model of care of its kind in Queensland, so it is a risk 

that VLCDs are being undertaken in patients who are unsafe or unsuitable for VLCDs, 

particularly those who require intensive monitoring and education. Adding further to this risk, 

is the possibility of inadequate protein and nutrient intake through inadequate dietary 

prescription and monitoring, leading to poorer surgical outcomes. It is likely a better use of 

surgeons’ time to refer these patients to a dietitian for this aspect of their work. The dietitian-

led approach could save the valuable resource of the surgeons’ time, which could be better 

utilised on specialist clinical tasks.It would be beneficial to determine the incidence of 

surgeons prescribing pre-operative VLCDs, as it could help inform risk assessments and 

business cases for models of care to implemented in healthcare facilities providing non-

bariatric, elective surgery. 

Just over a third (n=6/17) of surgeons who responded to the survey were gynaecology 

surgeons. The positive effects of VLCD on liver shrinkage and visceral fat volume is well 

documented (Colles, Dixon, Marks, Strauss, & O'Brien, 2006; Edholm et al., 2015) and is 

utilised effectively in bariatric surgery patients to reduce risk of complications. Gynaecological 
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procedures typically do not involve being able to visualise organs or structures close to the 

liver (Burke, Nathan, Karthigasu, Garry, & Hart, 2009), so the surgeons’ perceptions that 

operations were easier and shorter are interesting to note. Patients that previously underwent 

laparoscopic gynaecological procedures were more likely to experience complications 

associated with entry of instruments into the abdominal cavity if their weight exceeded 100kg 

(Burke et al., 2009). Furthermore, laparoscopic procedures are inherently more technically 

difficult in the obese patient, and difficulty is increased if the patient has had previous 

surgeries in the same anatomical area (Wattiez et al., 2002). This is perhaps the reason for the 

high rate of gynaecology referrals to the dietitian-led VLCD Clinic in the current study. VLCD 

treatment is not routinely being utilised prior to gynaecological surgery in obese patients in 

Australia. If pre-surgical VLCD treatment can effectively enable easier and safer operations for 

the obese gynaecological surgery patient, there could be additional opportunities and 

potential benefits for VLCD use in a wider range of elective surgeries, and this should be 

explored in future studies with larger sample sizes of gynaecological surgery patients. 

Surveys were distributed to any surgeons who had referred a patient in the five years since 

the inception of the dietitian-led VLCD Clinic. This included less experienced surgeons (interns 

or registrars) and the most experienced surgeons leading them (consultants). Consultants are 

responsible for making critical clinical decisions, including the surgical techniques utilised, and 

the decision to ask patients to undergo pre-surgical weight loss to reduce surgical risk. The 

consultant is also the individual who performs or supervises the surgical procedure. As most 

survey respondents were consultants (88%, n=15/17), it is a strength that the opinions 

expressed through the survey responses reflect those who are most involved in the patients’ 

surgical care.  
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The surgeon survey did have some limitations. The questions regarding perceived changes in 

the operation relied on the memory of the surgeons, and they were not asked to specify how 

many dietitian-led VLCD Clinic patients they had operated on. This is important, as a surgeon 

may have operated on only one dietitian-led VLCD Clinic patient who had a complicated 

operation, not as a result of VLCD treatment, and thus answered these questions negatively 

as a result. In future studies, this bias should be limited by either surveying surgeons directly 

after or during a procedure and blinding them to whether the patient had undergone VLCD 

treatment.  

The email containing the survey link was sent from the dietitian-led VLCD Clinic dietitian’s 

email address, who had a strong working relationship with the surgeons. It is possible that this 

may have prompted them to complete the survey and provide more positive responses. Our 

surgeon survey response rate of 31% is comparable to a large study of 904 physicians from 

several specialties, which showed an overall response rate of 29.2% for general surgeons to a 

SurveyMonkey web-based survey (Cunningham et al., 2015). Our response rate may have 

been aided by the relationship between the dietitian and the surgeons, so considering this, it 

could be both a strength and a limitation.  

Best efforts were made to contact all surgeons who had been involved in referring patients, 

but it is possible that some were missed. Regardless, the 55 surgeons who were sent the 

survey were from a range of surgical specialties, and all surgeons answered that they had 

referred or been involved in referring a patient to the clinic, which gives us comfort the 

relevant surgeons were contacted. Although a very experienced general surgeon was asked 

to provide feedback on the survey questions written by the researcher and a pilot test was 

run, an expert on question construction was not employed as a second reviewer, meaning the 
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survey was not completely validated. In future studies, validated surveys should be used 

where possible.  

Overall, results from the surgeon survey demonstrated that the dietitian-led Pre-Surgical VLCD 

model of care at Logan Hospital was valued by surgeons, that they were satisfied with the way 

the model worked, and most had observed positive surgical differences which they believed 

were a result of the VLCD treatment provided. The feasibility of implementing a new model of 

care such as this depends heavily on involvement of surgeons as key stakeholders. Surgeons 

appear to be highly satisfied and recommend this model be implemented elsewhere, giving 

confidence that this model would be feasible at other sites. 

5.6 Discussion summary 

The current study has successfully demonstrated the dietitian-led Pre-Surgical VLCD Clinic 

model of care is feasible and effective in supporting obese patients to lose significant weight 

to progress to non-bariatric, elective surgery. Realistic weight loss targets and interdisciplinary 

team involvement, including a dietitian with extended credentials to provide an individualised 

dietary prescription and frequent monitoring and support, likely enhanced patient 

engagement and weight loss success in the current study. Larger sample sizes and well-

designed studies with control groups are required to confirm the findings. 

The high tolerance and satisfaction levels of VLCD in patients involved in the clinic and high 

satisfaction and value placed on the model of care by surgeons indicates a feasible model 

which could have longevity in the healthcare system with support from further evidence. 

Surgeons reported perceiving reduced technical difficulty, blood loss and operating time, but 

actual risk reduction in terms of anaesthetic and surgical risks need to be determined.  
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The results from the current study hold promise for benefits to obese surgical patients and 

healthcare systems in terms of surgical outcomes and health care costs. A randomised 

controlled trial is needed to evaluate the efficacy of this unique model of care on surgical 

outcomes such as operating time, length of hospital stays, and cardiac and respiratory 

complication rates by comparing dietitian-led VLCD Clinic patients with a control group. Also, 

of interest would be the impact on costs of pre-surgical care, such as number of specialist 

surgical appointments required, and time spent waiting for surgery in dietitian-led versus 

surgeon-led models. The limitations identified in the current study can be used to inform the 

design and anticipate issues of a future trial.  Due to the lack of published studies examining 

models of care to facilitate pre-operative weight loss in non-bariatric elective surgery patients, 

the current study is a significant addition to the body of literature and has successfully 

demonstrated the feasibility and effectiveness of the dietitian-led Pre-Surgical VLCD Clinic 

model of care.  
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Chapter 7: Conclusion 
 
 
This study aimed to determine whether the dietitian-led Pre-Surgical VLCD Clinic model of 

care was feasible and effective in reducing weight of obese patients requiring non-bariatric, 

elective surgery. The principles which underpin this model of care include achievable weight 

loss targets (≤10% body weight loss), prompt surgery dates post weight loss, dietitian care 

with extended credentials and utilisation of the Nutrition Care Process, and involvement of an 

inter-disciplinary team (surgeon, anaesthetist and theatre bookings staff).  

Feasibility and effectiveness of the model of care was confirmed. Weight loss was statistically 

and clinically significant, and most patients achieved their weight loss targets for surgery, or 

adequate weight loss to enable surgery. Patients tolerated the VLCD treatment well, with no 

cessation of treatment due to side effects. Patients had high rates of attendance, were highly 

satisfied with the model of care, and responses indicated that they highly valued the 

effectiveness of the VLCD prescribed, the expertise of the dietitian, and the ability to gain 

support and feedback from the dietitian on a regular basis. Biochemical markers indicating 

safety such as liver and kidney function were unchanged. Most surgeons agreed that 

procedures they had undertaken on dietitian-led VLCD Clinic treated patients were easier, 

shorter, and they would recommend the dietitian-led VLCD Clinic be implemented in other 

facilities. Three quarters of surgeons surveyed reported they would prescribe VLCDs 
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themselves if this model of care was not available, which could add potential costs in terms of 

specialists’ valuable time being utilised to provide dietary education instead of being able to 

refer those patients to an appropriate model of care, such as the dietitian-led VLCD Clinic. 

We have confidence in this model of care and have increased knowledge of the strengths and 

limitations of the research methodology employed in the current study. Future studies should 

include description of exercise participation, reliably measuring dietary adherence, a control 

group to compare rates of surgical complications and post-operative outcomes, and lean body 

mass and fat distribution measures. The current study also uncovered possible major benefits 

to obese gynaecology surgery patients, who have previously not been a focus of pre-surgical 

weight loss interventions. This was the most common surgery type in the current study, and 

a sub-group analysis with a larger sample size would be beneficial, as the potential risk and 

cost benefit may be significant.  

Obesity is increasing as a world-wide health problem (Abarca-Gómez et al., 2017). Due to the 

concurrent increase in obesity-related diseases such as gallstones and colon cancer, demand 

for non-bariatric elective surgical procedures to be performed on obese individuals will likely 

increase. Surgeons see intentional weight loss in obese patients prior to elective surgery as 

desirable, especially prior to bariatric surgery (Ochner et al., 2012), and surgeons are declining 

to operate on obese patients at high risk of surgical complications until they have lost weight. 

VLCDs have routinely been in use in the pre-bariatric surgical patient due to their success in 

reducing visceral fat and liver size to aid ease of technical aspects of the surgery and to reduce 

operating time, but their use in the pre-surgical management of other obese surgical patients 

has not been closely examined. The current study has demonstrated that the dietitian-led Pre-

Surgical VLCD Clinic model of care at Logan Hospital, Australia was successful in achieving 

significant weight loss in obese pre-surgical patients and allowed elective non-bariatric 
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surgery to proceed. The structured model of care including VLCD prescription under dietitian 

guidance utilising the Nutrition Care Process was feasible and effective and should be 

considered for obese patients requiring weight loss for non-bariatric elective surgical 

procedures. While the ability of the model of care to reduce risk of surgical complications in 

obese patients undergoing elective surgeries is still unknown, our study provides a baseline 

level of data on which to support a larger prospective trial using a control group to evaluate 

surgical outcomes.  
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Appendix A: Effective Public Health Practice Project Quality Assessment Tool for Quantitative 
Studies 
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Appendix B: Ethics Approval from Metro South Human Research Ethics Committee and Griffith 
University Human Research Ethics Committee 
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Appendix C: Optifast Managing Complex Cases – Kidney Disease 
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Appendix D: Pre-Surgical VLCD Patient Dietary Guidelines 
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Appendix E: The Nutrition Care Process 
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Appendix F: The Very Low Calorie Diet (VLCD) Recipe Book 
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Very Low Calorie Diet 

(VLCD) 

Recipe Book 
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Websites available for recipes: 
 

 www.optifast-me.com/recipe-overview  
 www.taste.com.au (search ‘low carb’ and ‘low calorie’ 

collections) 
 www.slendier.com/news/all-recipes/ 
 www.opticook.org has an e-book recipe book for $6.95 

you can order + lots of recipes online 
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Scrambled eggs 
Serves 1 
Ingredients: 
 
2 large or 3 small eggs 
Salt 
Pepper 
Dash (~10ml) skim milk  
Herbs to garnish  
Spray oil with non-stick pan 
 
Method: 
 
Whisk eggs and milk together in small bowl 
Heat up non-stick pan with spray oil 
Add eggs to pan, use spoon to agitate eggs in the pan and swirl around until just undercooked 
Remove from pan and serve with salt, pepper and herbs 
 
 
Poached/fried eggs 
 
Add vegetables and herbs (allowed from VLCD list) as desired. Add chilli, paprika, coriander 
for spiced eggs. 
 
 
 
 
 
 
 
 
 
 
 
 
Cauliflower Rice 
 
Ingredients: 
1 head cauliflower, any size 
Salt, optional  
Equipment 
Chef's knife 
Food processor or box grater 
Spatula 
Skillet with lid, optional  
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Method: 
1. Cut the cauliflower into large pieces: Cut the head of cauliflower into quarters, then trim out 

the inner core from each quarter. Break apart the cauliflower into large florets with your 
hands. If the core is tender, you can chip it into pieces and add it with the florets. 

2. Transfer the cauliflower to a food processor: Transfer the cauliflower to a food processor. 
Don't fill the food processor more than 3/4 full; if necessary, process in two batches. 

3. Pulse the cauliflower until completely broken down: Process the cauliflower in 1-second pulses 
until it has completely broken down into couscous-sized granules. (Alternatively, grate the 
florets on the large holes of a box grater.) 

4. Pull out any unprocessed pieces: Some florets or large pieces of cauliflower might remain 
intact. Pull these out and set them aside. Transfer the cauliflower couscous to another 
container and re-process any large pieces. 

5. Serving raw cauliflower couscous: Cauliflower cous-cous can be used raw, tossed like grains 
into a salad or in a cold side dish.  

6. Cooking cauliflower couscous: Cooking makes the cauliflower more tender and rice-like. Warm 
a large skillet over medium heat. Stir in the couscous and sprinkle with a little salt. Cover the 
skillet and cook for 5 to 8 minutes, until the couscous is as tender as you like. Use or serve 
immediately, or refrigerate the couscous for up to a week. 

Notes 
Freezing raw cauliflower couscous: The couscous can also be sealed in airtight containers or 
bags and frozen for up to three months. Thaw on the counter for a few minutes before using 
or cooking.Make rice into ‘fried rice’: add allowed vegetables (e.g. capsicum, shallots, broccoli) 
and add chopped fried egg and soy sauce to taste. 
 
Cauliflower Mash 
Serves 3-4 
Ingredients:  
1 cauliflower (approx 800g / 28  1/4 oz) finely chopped 
1 onion, sliced 
1 clove garlic, smashed 
Spray oil enough to coat pan 
a little sea salt and white pepper to season 
 
Method: 

1. Saute onion and garlic in a large pot with the spray oil over a low to medium heat until 
softened. 

2. Add the fine chopped cauliflower and 1/4 cup water or vegetable stock. 
3. Cover the pot completely with a tight fitting lid and turn down to heat to a low simmer. 
4. Cook for 5 – 10 minutes, stirring half way through and checking to make sure there is still 

enough liquid to steam the cauliflower. It’s important not to overcook it to keep the fresh 
flavour intact. 

5. Remove from the heat and place into a good high speed blender like a Vitamix. 
6. Season with a little sea salt and white pepper. 
7. Blend until smooth and creamy. 
8. Serve hot and enjoy with your favourite comfort food dishes. 
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Cauliflower flat ‘bread’ 
 
 
Ingredients: 
 
4 cups of cauliflower, chopped roughly (approx. 1 small cauliflower) 
Olive oil spray 
Salt & pepper 
1 tbs dry spices or herbs of your choice 
*You need baking paper and a rolling pin for this recipe* 
 
Method: 

1. Preheat oven to 190°C (or 180° for fan bake) 
2. Cook the cauliflower in enough water to cover it for approx 25 mins until nice and soft and 

falling apart. 
3. Drain the cauliflower well in a colander over the sink. Get a large tea towel (or muslin cloth) 

and tip cauli into the middle of it. With kitchen gloves on, grab all four corners and wring the 
mix out over the sink until much of the water has come out. NB: This step is very important, it 
needs to be very dry or else it will not work, get as much water out as you possibly can. 

4. Tip the "ball" onto 4 layers of paper towel. Place 4 more layers of paper towel on top. Press 
down and flattern the cauli "ball", getting more liquid out, as much as possible. 

5. Tip back into a bowl and add your herbs & spices (if using) and mix. Season well with salt and 
pepper and fashion back into a ball shape. 

6. Measure a piece of baking paper to fit snugly in an oven tray. Cut three pieces of the same size 
(for later). 

7. On a clean bench, place one sheet of baking paper and spray with olive oil. Place your "ball" in 
the middle of the paper. Place another sheet of baking paper on top. Press down to flatten, 
then use rolling pin to make the ball into a rectangle and paper thin. Cut off any excess that 
lies outside the baking paper. It needs to be paper thin. 

8. Peel back the top sheet of baking paper. Place on baking tray and spray with olive oil. 
9. Place in oven, cooking until it is lightly brown on top (approx. 10 mins). Take it out of the oven 

and carefully take off the tray on the baking paper. Place the third sheet of baking paper on 
the warm tray. Flip the wrap bread onto the new sheet, cooked face down. Carefully peel off 
the top sheet of baking paper. Cook the wrap for a further 5 minutes, until it starts to go a nice 
golden colour on top. 

10. Allow to cool and then it is ready to use in whatever way you like! 
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Nacho Soup with salsa & carrot dip chips 
 
Serves 4 
Ingredients: 
 
Soup: 
1 tbs olive oil 
1 red onion, diced 
3 cloves garlic, minced 
2 tsp cumin 
1/2 tsp paprika 
1 tsp chili powder 
1 sachet (50g) of tomato paste 
4 cups salt reduced stock (I use Massel vegan chicken stock) 
400g tin crushed tomatoes 
1 medium zucchini, roughly chopped 
1 cup of cauliflower florets, roughly chopped 
 
Carrot nacho chips: 
3 thick carrots cut into long thin rounds on the diagonal (see pic.) 
1 tbs dried parsley flakes 
2 tsp onion powder 
2 tsp chilli powder 
2 tsp ground cumin 
1 tsp paprika 
1 tbs olive oil 
 
Capsicum Salsa: 
1/2 cup red capsicum, diced 
1/2 cup red onion, diced 
1/2 cup coriander, finely chopped 
2 tbsp lemon or lime juice 
1/2 tsp ground cumin 
Pinch salt 
Pinch cracked black pepper 
 
Method: 
 
Soup- 

1. If using the salsa on top, do this recipe first to allow its flavours to develop. 
2. Heat a large saucepan over medium heat. Add the olive oil, onion, garlic, cumin, paprika & 

chilli & cook for 5 mins. 
3. Add tomato paste, stock, tomatoes, zucchini & cauliflower. Bring to the boil then reduce heat 

to low and cook for 30 mins or until cauliflower is nice & soft. 
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4. Blitz with a stick blender or similiar until smooth & creamy. This can take some time but it does 
come together. NB. Make sure the cauliflower is really well cooked or else could be a little 
grainy. 

5. Taste & add salt or black pepper if needed. If you are not going to do the salsa on top, add 2 
tbs lemon juice or to taste. 

6. Carrot chips- 
7. Preheat oven to 210oC & place a tray in the oven to warm up. Cut the carrots. Mix with all 

other ingredients. 
8. Place in a single layer on the pre-heated tray. Cook for 10 mins, then turn and cook for a further 

5-10 mins. Check that they do not burn, as it can happen very quickly. I recommend setting a 
timer so you don't forget them, especially if cooking the soup at the same time. 

9. Salsa- 
10. Stir all ingredients together & pop in the fridge to develop the flavours while you cook the 

soup. 
Assembly- 

11. Add the soup to the bowls, top with a spoonful of the salsa, a few carrot chips & some 
coriander and a squeeze of lemon juice. 

12. You can also top the soup with just fresh coriander, a shake of paprika &/or jalapeno peppers. 

 
Zucchini ‘Big Mac’ sauce 
 
Ingredients: 
 
1 cup peeled & diced zucchini 
1 tsp white vinegar 
1/2 tsp dijon mustard 
3 tsp no added sugar tomato sauce 
1/4 tsp sweet paprika 
1/2 tsp garlic powder 
1/2 tsp onion powder 
1 tsp olive oil 
1 tsp finely diced brown onion 
3 gherkins (5 tsp) finely chopped (must be continental or european, low sugar)-‘Always Fresh’ 
Cucumbers- Baby product available in woolworths  
1 tsp liquid from the gherkin jar 
 
Method:  

1. Place the diced zucchini in a bowl & microwave for approx. 4 mins until soft. Tip into a sieve & 
run under cold water to cool. 

2. Add this, along with the vinegar, dijon mustard, tomato sauce, paprika, garlic powder, onion 
powder & gherkin liquid to a blender. 

3. Blend until smooth & creamy (around 1-2 mins). Add the olive oil & blend again for around 30 
secs. This helps emulsify the sauce & make it super creamy. Season with salt & pepper. 

4. Stir through the diced onion & gherkin & it’s ready to devour! 
5. Notes 
6. This gets better as it sits in the fridge. Stir occasionally. 
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7. Keeps for at least five days. Can be frozen in ice cubes & defrosted when needed. 
8. Makes 1 cup of sauce, serving size is 1/4 cup (ie. yield of 4). 
9. Serve with the carrot french fries or other roasted vegetables. Also yummy as a salad dressing. 

 
Carrot ‘French Fries’ 
 
Ingredients 
4 long carrots 
1 tsp Massel low salt chicken stock powder (or other stock 
power or leave out) 
Spray oil (I like Rice bran oil for crisping up) 
Sprinkle of salt 
 
Method: 

1. Get a pan of boiling water on the way, adding 1/2 tsp stock powder to flavour the fries. 
2. Peel, top n tail & slice the carrots into thin & long matchstick slices. 
3. Add carefully to the pan of water & cook until soft-ish, approx. 5 mins. Keep checking as you 

dont want them mushy. 
4. Once there's a bit of give in them, tip into a colander and rinse with cold water. Line them up 

on a tray (see pic) so they aren't touching each other. Use cling wrap or freezer wrap to stack 
them & pat dry, being careful not to snap them. 

5. Place in the freezer for at least 2 hours, or overnight. 
6. Heat oven to 220oC (hot). Place a tray in there coated with the spray oil to heat. Take the fries 

out of the freezer & place them on the tray, making sure to not stack & keep them separate 
from each other. 

7. Spray with a little spray oil & sprinkle with either salt or stock powder (if you like). 
8. Place in the oven and cook for 10 minutes, checking regularly to ensure they don't burn. Take 

them out, leave on top of the stove for 5 mins. Place them back in for a further 10 mins until 
cooked beautifully. 

9. Once done put them on some paper towel to crisp up. They arent going to be super crisp, 
rather bendy like french fries. Sprinkle a little bit of salt if you like. 

10. Serve hot with the rip-off Big Mac sauce or other dipper. Great for a side dish too. 
Notes: Make sure the oven is really hot so they don't steam but rather fry 

You can make a whole lot & freeze them, just like the supermarket ones, to use when you 
want something yummy 
 
 
San Choy Bou 
 
Serves 5 
Ingredients:  
 
Spray oil 
2 tablespoons soy sauce 
2 tablespoons oyster sauce 
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1/2 teaspoon sesame oil (allowed) 
500g LEAN chicken/pork/turkey mince 
3 shallots, thinly sliced 
1 teaspoon finely grated ginger 
2 cloves garlic, crushed 
4 medium button mushrooms, finely chopped 
220g can bamboo shoots, drained, finely chopped 
10 small iceberg lettuce leaves, washed, dried, trimmed OR 5 large zucchinis, cut in half length-
ways and middle scooped out then steamed for a few minutes 
 
Method: 
 
1. Combine sesame oil, soy and oyster sauce in small jug or bowl.  
 
2. Spray a wok with spray oil. Heat a wok over high heat until hot. Add chicken. Stir-fry for 3-
4 minutes, breaking up mince, until the mince is just cooked through.  
 
3. Reserve 1/3 of the shallots for garnish. Add remaining shallots, ginger, garlic, mushrooms, 
and bamboo shoots to mince. Stir-fry for 2 minutes.  
 
4. Add combined sesame oil sauce, stirring until heated through and sauce thickens slightly.  
Divide mince mixture evenly among lettuce cups or zucchini boats. Top with reserved shallots. 
 
Asian Stir Fry  
Serves 3-4 

 
Ingredients: 
1 teaspoon olive oil 
1 medium brown onion, cut into thin wedges 
1 carrot, cut into thin sticks 
2 celery stalk, cut into thin sticks 
8 large broccoli florets, cut into small florets 
1 red capsicum, cut into thin strips 
8 button mushrooms, sliced 
6 green shallots, green part only, cut into strips  
Sweet Chili, Ginger & Lemongrass paste 
 
Method: 
NB: Add lean beef strips/chicken breast or tofu to recipe as per your preference 
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1. Heat the oil in a large wok over high heat. Add the onion, carrot and celery and half the Sweet 
Chili, Ginger & Lemongrass paste. Stir-fry for 2 minutes. Add, broccoli, capsicum, mushrooms, 
shallots. Stir-fry for 2-3 minutes or until the vegetables are tender crisp.  

2. Add the remaining paste, cook for 1 minute and then serve. 

Fried Cabbage with Onion 
 

 
 
Ingredients: 
1 teaspoon of olive oil  
1 small white onion, sliced very finely  
1 small head of cabbage, sliced  
2 tablespoon cider vinegar  
1 bay leaf (optional) 
water 
 
Method 

1. Spray pan with oil and cook onion till slightly brown. 
2. Add cut cabbage and add bay leaf (optional). 
3. Add water, 1/4 cup at a time, to cover cabbage. 
4. Cover and allow to steam, stirring often, and adding water as needed to help loosen the brown 

bits in the pan. 
5. Cook 15-20 minutes. 
6. It will cook down quite a bit in volume. 
7. Taste to check for desired tenderness. 
8. When almost done, add vinegar, stir, and heat for an additional 5 minutes. 
9. Sprinkle with coarse black pepper just before serving if desired. 

 
Beef and Vegetable skewers 
Makes 8 
Ingredients: 
2 tablespoon minced garlic 
2 tablespoon Sweet Chilli Sauce 
2 tablespoon Soy sauce 
8 skewer sticks 
500 gram rump steak, cut into cubes 
1 small red capsicum 
1 small green capsicum 
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16 cherry tomatoes 
8 button mushrooms, halved 
1 small red onion, cut into wedges 
 
 
 
Method: 

1. Combine the marinade ingredients in a ceramic or glass bowl. 
2. Add the beef to the marinade sauce and turn to coat thoroughly. 
3. Cover and leave for 30 minutes or up to 24 hours. 
4. Place the meat in the fridge if marinating for longer than 30 minutes or during very hot 

weather. 
5. Soak skewers in cold water whilst preparing the vegetables 
6. Cut the capsicum into small squares. 
7. Thread the beef on to the skewers, alternating with the vegetables. 
8. Preheat a grill or barbecue grill plate to moderately hot, and cook the skewers for 6 minutes, 

turning once halfway through. 
9. Serve immediately. 

 
Spinach stuffed mushrooms 
prep time: 10 mins Cooking time: 30mins 
Serves: 3 
Ingredients 
1 onion small chopped 
12 large mushrooms, stems separated and chopped 
1 clove of garlic, minced 
1⁄2 teaspoon dried thyme 
1⁄4 cup stock 
150 gram fresh spinach 
1⁄4 teaspoon Black pepper 
Method: 

1. Pre heat oven to 180°C 
2. In a large pan, heat 2-3 tablespoons of water and water sauté chopped onion for 2 minutes, 

add mushroom stems, garlic and thyme and continue to sauté until mushrooms are tender, 
about 3 minutes. 

3. Add mushroom caps to the pan, along with stock, bring to a simmer, and cook for 5 minutes. 
4. Remove mushroom caps from the pan and place on a lightly oiled baking sheet. Add spinach 

and black pepper to onion mixture remaining in pan and heat until wilted.  
5. Fill mushroom caps with spinach/onion mixture and bake for 15 to 20 minutes or until golden 

brown. 
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Thai Beef Salad 
Serves 4-5 
Ingredients 
1 1/2 tablespoons fresh lime juice 
1 garlic clove, crushed 
1 tablespoon finely chopped palm sugar 
1 tablespoon fish sauce 
2 teaspoons sesame oil (small amount oil okay) 
1 teaspoon soy sauce 
2 teaspoons finely grated fresh ginger 
1 (about 680g) lean beef rump steak, fat cut off 
1 x 200g pkt grape tomatoes, quartered 
1 continental cucumber, halved lengthways, thinly sliced diagonally 
1 red onion, halved, cut into thin wedges 
2 long fresh red chillies, halved, deseeded, thinly sliced lengthways 
1 bunch fresh mint, leaves picked, large leaves torn 
1 bunch fresh coriander, leaves picked 
1 bunch fresh Thai basil, leaves picked, large leaves torn 
4 kaffir lime leaves, centre veins removed, finely shredded 
 
Method 

1. Whisk together lime juice, garlic, fish sauce, sesame oil, soy sauce, ginger and palm sugar in a 
jug. Place the steak in a glass or ceramic dish. Drizzle with half the dressing. Cover with plastic 
wrap and place in the fridge, turning occasionally, for 2 hours to develop the flavours. 

2. Preheat a barbecue grill or chargrill pan on high. Cook steak on grill for 2-3 minutes each side 
for medium or until cooked to your liking. Transfer to a plate. Cover with foil and set aside for 
10 minutes to rest.  

3. Place the tomato, cucumber, onion, chilli, mint, coriander, basil, and lime leaves in a large 
bowl. Thinly slice steak across the grain and add to the salad. Drizzle with remaining dressing 
and gently toss to combine. Divide salad among bowls and serve immediately.  

Vege Popper Muffins  
 
Ingredients: 
1 cauliflower, cut into rough florets 
1 brown onion 
1 clove garlic, minced 
2 tsp dried sage 
1 tsp dried thyme 
2 carrots, finely diced 
2 zucchinis, finely diced 
1 cup of fresh parsley, finely diced 
Olive oil spray 
 
Method: 

1. Preheat the oven to 180°C. 
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2. Cook the cauliflower just covered in boiling water for approx. 15 mins, until nice and soft. 
3. Drain the cauliflower well in a colander. Get a large tea towel and tip the mix into the middle 

of it. Let the mix cool for a short time and then with kitchen gloves on, grab all four corners 
and wring the mix out over the sink until much of the water has come out. Set aside to continue 
to drain on paper towel. 

4. Meanwhile, in a fry pan, add 1 tbs olive oil and cook the onion, garlic, thyme and sage until 
nicely browned, around 10 mins. Add the grated carrot and zucchini. Cook for another 10 mins. 

5. Tip the cauliflower mix in and mix everything really well, leaving no lumps of cauliflower. Add 
the parsley. Add cracked black pepper and salt, if using. 

6. Spray a 12 hole muffin tin really well with the olive oil spray. Spoon a heaped tbs of mixture 
into each hole, until all the mixture is used. It won't puff up, but remains with dense, so don't 
be scared to fill them right up to the top. Spray the tops with more oil. 

7. Bake for 25 mins until nicely browned. Remove and let cool for 10 mins. Serve with a tangy 
side salad. 

8. Mix can be frozen raw. 
9. Muffins can be refrigerated for up to a week. 

 
Snapper with garlic and ginger 
Ingredients 
1.8kg whole snapper, cleaned (or alternatively use 
portioned 4x 120g fillets) 
3 garlic cloves, thinly sliced 
6cm piece fresh ginger, peeled, cut into matchsticks 
1/4 cup soy sauce 
1 tablespoon fish sauce 
2 tablespoons Chinese rice wine 
2 teaspoons sesame oil (small amount okay) 
2 green onions, thickly sliced 
1 long red chilli, thinly sliced 
1/2 cup fresh coriander sprigs 
2 cups of steamed ‘allowed’ vegetables, to serve 
 
Method 

1. Preheat oven to 220C/200C fan-forced. Line a large baking tray with sides with foil, then baking 
paper.  

2. Wash fish under cold water. Pat dry with paper towel. Place on prepared tray. 
3. Sprinkle garlic and ginger over fish. Combine soy sauce, fish sauce, rice wine and oil in a jug. 

Pour over fish. Cover tray tightly with foil. Roast for 40 to 45 minutes or until fsh fakes easily 
when tested with a fork. Transfer to a warmed serving platter. Sprinkle with onion, chilli and 
coriander sprigs. Serve with steamed vegetables. 
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Veal/Beef and Eggplant Stacks  
Serves 4 
Ingredients: 
250g punnet cherry tomatoes, halved 
240g (1 cup) fresh low-fat ricotta (phase 2/3) 
2 tablespoons chopped fresh basil 
40g (1/4 cup) pitted kalamata olives, finely chopped 
4 (100g each) veal schnitzels or ‘minute steaks’ 
Olive oil spray 
2 small eggplant, trimmed, cut lengthways into eight 1cm-thick slices 
3 zucchini, trimmed, cut lengthways into 5mm-thick slices 
Rocket leaves, to serve 
Balsamic vinegar, to serve 
 
 
Method: 

1. Preheat oven to 200ºC. Line a baking tray with non-stick paper. Place tomato, cut-side up, on 
tray. Season to taste. Bake for 10-12 minutes or until just soft. Combine ricotta, basil and olives 
in a bowl.  

2. Meanwhile, place 1 schnitzel between 2 pieces of plastic wrap. Pound with the flat side of a 
meat mallet or a rolling pin until 2mm thick. Repeat with remaining veal. Cut each piece of veal 
in half.  

3. Preheat a barbecue grill or chargrill on high. Spray with oil. Grill eggplant and zucchini for 2 
minutes each side or until tender. Grill veal for 1-2 minutes each side for medium. Place 1 slice 
of veal on each plate. Top with 1 slice of eggplant, 2 slices of zucchini and 2 tablespoons of 
ricotta. Repeat. Top with tomato and rocket. Drizzle with balsamic vinegar.  

 
 
Sour Prawn and Mussel Soup 
Serves 5-6 
Ingredients 
1.5L (6 cups) cold water 
2 lemongrass stems, pale section only, thinly sliced diagonally 
8cm-piece fresh galangal/ginger, peeled, thinly sliced 
5 purple eschalots, peeled, thinly sliced 
6 fresh kaffir lime leaves, centre vein removed, torn 
500g medium green prawns, peeled leaving tails intact, 
deveined 
500g black mussels, scrubbed, debearded 
80ml (1/3 cup) fish sauce 
125ml (1/2 cup) fresh lime juice 
2 fresh red birdseye chillies, thinly sliced 
1 bunch fresh coriander, leaves picked, coarsely chopped 
 
Method 
1. Place water in a large saucepan and bring to the boil over high heat. Add lemon grass, 
galangal/ginger, eschalot and lime leaves and cook, uncovered, for 5 minutes.  



185 
 

2. Add prawns, mussels and fish sauce and cook, covered, for a further 2 minutes or until 
mussels open. Remove from heat. Discard unopened mussels.  
3. Add the lime juice, chilli and coriander and stir to combine. Ladle soup among serving bowls 
and serve immediately.  
 
Spinach and tomato frittata (or crust-less quiche) 
Serves 3 
Ingredients: 
6 eggs 
6 stalks kale (optional) 
6 stalks swiss chard/spinach (or any other veges you like) 
15 cherry tomatoes 
2 medium shallots sliced thin, or half a Spanish onion, 
diced 
1 Tbs whole grain mustard 
1 tsp garlic powder 
1/4 tsp red pepper flakes – use more or less to taste 
Salt and pepper 
Spray oil 
 
Method: 
1. In a non-stick pan over med-high heat, add your spray oil. Add shallots and a little salt and 
pepper and cook until translucent, about 2 mins. 
2. Grab your kale and swiss chard or spinach by the stem and strip the leaves from the stem 
with your hands. Again, using your hands, tear the leaves into small pieces and add to your 
skillet. Next add your tomatoes, mustard, red pepper flakes, and more salt & pepper. Using a 
wooden spoon, stir all ingredients together, taste and adjust spices as needed, and remove 
from heat. 
3. Whisk eggs in a large bowl until well combined. Pour the egg mixture into your pan and stir 
to combine with the vegetables. Transfer to a greased baking dish. Alternatively use a muffin 
tin so you can grab a snack on the go. 
4. Bake until golden brown and eggs are completely set, about 30- 35 mins. Allow quiche to 
cool for 10 minutes before serving. 
 
 
Lamb Korma Curry 
Serves 10 (great for making up batches) 
Ingredients 
Spray oil 
1kg diced lean lamb 
1 1/2 teaspoons cumin seeds 
1 1/2 teaspoons sweet paprika 
3/4 teaspoon ground cinnamon 
3/4 teaspoon garam masala 
1/2 teaspoon chilli powder 
80ml (1/3 cup) cold water 
1 large brown onion, halved, thinly sliced 
2 large garlic cloves, finely chopped 
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5cm piece fresh ginger, peeled, finely chopped 
125ml (1/2 cup) chicken liquid stock 
Pinch of salt 
Fresh coriander leaves, to garnish 
Steamed green beans and Cauliflower ‘rice’ (see recipe) to serve 
 
Method 

1. Heat spray oil in a large heavy- based non-stick saucepan over high heat. Add one-quarter of 
the lamb and cook, turning occasionally, for 1-2 minutes or until brown. Transfer to a plate. 
Repeat with remaining lamb in 3 more batches.  

2. Heat remaining oil in the same pan over medium-low heat. Add cumin, paprika, chili powder, 
cinnamon, garam masala and chilli, and cook, stirring, for 30 seconds or until fragrant. Stir in 
the water, onion, garlic and ginger, and bring to the boil. Reduce heat to low and simmer, 
covered, for 10 minutes or until onion softens.  

3. Increase heat to medium-low. Add lamb and stock and stir to combine. Reduce heat to very 
low. Simmer, partially covered, stirring occasionally, for 1 1/2 hours or until lamb is tender. 
Remove from heat.  

4. Taste and season with salt. Serve with beans and cauli rice. 
5. NOTE: If you are on Phase 2 VLCD, serve with 1 tbsp low fat natural yoghurt if desired.  

 
Simple 30-minute vegetable stew 
 
Yields 6 serves 
Prep Time 5 min  
Cook Time 25 min  
 
**note: as this recipe only contains spices and vegetables, 
you are free to eat as much of this as you like** 
 
Ingredients 
1 tbs olive oil 
1 red onion, diced 
2 cloves garlic, minced 
1 tsp sweet paprika 
1 tbs ground cumin 
1/2 tsp cayenne pepper (more or less as you like it) 
1 tsp dried oregano 
2 carrots, peeled & chunky diced 
1 red capsicum, chunky diced 
2 medium zucchinis, chunky diced 
200g mushrooms, sliced 
400g tin peeled tomatoes 
2 cups stock of your choice 
 
 
 
Method 
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1. In a large saucepan, heat and add the onion, garlic, paprika, cumin, oregano and carrots. Cook 
for 5 mins until starting to brown. 

2. Add the capsicum, zucchini, mushrooms, tomatoes and stock. Cover and cook for 20 mins, 
stirring occasionally. You may need to add more stock/water if it dries out or take lid off if it is 
too watery. 

3. Serve in a bowl with fresh chopped parsley and coriander on top. Season well with black 
cracked pepper. 

4. Notes 
5. Adjust the heat to your liking. 
6. Definitely freezes very well, a great one for making weekly portions 
7. Can be served with cauli rice or zucchini pasta too 

 
 
 
 
Creamy Leek & Mushroom soup  
 
Yields 4 serves (4 cups) 
Prep Time 15 min  
Cook Time 30 min  
 
Ingredients 
1 tbs olive oil 
1 leek, cleaned and sliced 
2 tbs thyme, dried or fresh 
2 cloves garlic, minced 
500 g mushrooms (assorted or whatever you have), cleaned 
and sliced 
4 cups of chicken/vegetable stock  
1/2 cup fresh parsley, finely chopped 
1 tsp lemon rind 
Juice of 1 lemon 
 
Method 

1. In a large pot, heat the oil over medium heat. Add the leek, thyme and garlic. Cook for 5 mins 
until nicely caramelised, stiring frequently. 

2. Add the mushrooms and stir, cooking for another couple of minutes. 
3. Add the stock and cover. Let cook for at least 20 mins, stiring occasionally. 
4. Reserve 1/2 cup of the mixture for the topping if you like to the side. I crisped this up in a small 

fry pan, you could also use a grill or keep it as is. 
5. Blitz half of the soup mix in a blender or with a stick blender until smooth & creamy. Add to 

the other "chunky" half and stir. Add the parsley and quite a bit of cracked black pepper. 
6. Ladle into bowls. Top with the reserved mixture, lemon rind , parsley and at the last minute 

stir through the lemon juice for some tang. 
7. Add more black pepper and a little sea salt if you think it needs it and devour! 
8. Notes 
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9. You can also blitz the whole lot if you like a silky smooth soup. I prefer some chunk for a 
different texture. 

10. You don't need to do the topping, it just adds a bit of something different to the bowls. 
11. Freezes very well. If microwaving, you will need to stir very well and it may separate in the 

freezer but comes good once stirred a bit. 
12. Please note the yield is 4 cups. 

 
 
 
 
 
 
 
 
Braised beef, rosemary and mushroom casserole 
 
Serves 6 
 
Ingredients: 
800g lean beef chuck steak,cut into 3cm pieces 
2 tbsp olive oil 
12 pickling onions, peeled 
2 medium carrots, roughly chopped 
3 cloves garlic, chopped 
3 sprigs fresh rosemary, chopped 
3 sprigs fresh thyme 
500g tomato passata 
1 cup salt-reduced beef liquid stock 
Zest of 1 lemon 
Juice of 1 lemon 
300g baby mushrooms, halved 
4 medium zucchini, halved lengthways 
 
 
Method: 

1. Place a large flameproof casserole over medium–high heat and add half the olive oil. Add the 
beef in two batches and cook for 4–5 minutes until browned on all sides, then remove and set 
aside. Reduce the heat to medium and add the remaining olive oil. Add the onions and carrot 
and cook for 5–6 minutes. Add the garlic, rosemary and thyme and cook for 2 minutes. 

2. Return the beef to the pan, along with the tomato sauce or passata, stock or water and lemon 
zest. Season to taste with salt and pepper, then stir to combine and bring to the boil. Cover, 
reduce the heat to low and simmer for 1 hour 30 minutes. 

3. Add the mushrooms, then simmer uncovered for another 20–30 minutes until the beef and 
mushrooms are tender. Meanwhile, steam the zucchini for 8–10 minutes until tender. Transfer 
to a bowl, squeeze over the lemon juice and season with pepper. 
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Zucchini Slice 
 
Ingredients 
2tbs olive oil 
Can spray oil 
2 zucchini 
Half a cauliflower cut into small florets and core cubed 
Half cup of chicken or vege stock 
1 tbs stock powder (optional) 
1 brown onion diced 
2 cloves garlic sliced thinly 
Half a cup of parsley chopped finely 
 
 
Instructions 
 

1. Heat oven to 200°C. 
2. Spirooli your zucchini into spirals or if you don't have one grate it. Press on paper towel to 

drain & dry. 
3. Meanwhile, in a frypan add 1 tbsp oil and fry onion & garlic until brown and falling apart, 

approx 10 mins. Add tbs stock powder if you have it to give it a flavour boost. Add cauli florets 
(reserving about half a cup for the topping). Add the half cup of vege stock. Turn heat down to 
a gentle simmer, You want the cauli to cook but not in a lot of water. 

4. Cook for 15 mins checking and topping up water if it looks too dry. Once cooked through, blitz 
with stick mixer or blender. Mix with raw zucchini. Add parsley and season. The mixture should 
be quite dry. Rice the leftover half a cup of cauliflower and mix with 1 tsp stock powder and 1 
tbs olive oil. 

5. Line a loaf tin with baking paper on all sides. Tip mixture in, smoothing down. Add riced cauli 
on top. Season. 

6. Bake for approx 20 mins. May need more or less depending on your oven. A crust should form. 
If you have a grill place under it or fan grill in the oven. This will give it the nice brown top. 

7. Leave to cool. Once cool cut into pieces and enjoy. 

 
 
Mushroom Gravy 
Ingredients 
1 tbs olive oil 
1 diced onion 
1 tsp thyme 
2 sliced garlic cloves 
3 handfuls sliced mushrooms 
1 handful cauliflower florets (1/4 cauliflower approx) 
2 cups chicken or vegetable stock 
Salt and pepper 
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Appendix G: Baker IDI Factsheet: Plate it up: the portion guide 
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Appendix H: Baker IDI: Label Reading 
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Appendix I: Baker IDI: Eating Out 
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Appendix J: Management and monitoring of side effects 
Constipation (harder stools than is usual for the patient): Checked patient was drinking 

adequate non-caffeinated fluid and advised to increase if required, increased allowed non-

starchy vegetable consumption, recommended addition of a fibre supplement such as 

Benefibre® Metamucil® or psyllium husk, and if required, recommended addition of over-the-

counter aperients such as Coloxyl®. 

Diarrhoea, cramping, nausea, or bloating: Asked about any history of lactose intolerance or 

other dietary intolerances such as gluten; if indicated, trialled lower lactose products (e.g. bars 

or soups) or recommended lactase enzyme (Lacteeze® or Lacto-Free®) with each VLCD shake. 

Low blood pressure, dizziness, or light-headedness: Increased fluid intake, increased intake 

of salt by adding to meals or having salty broths, and recommended General Practitioner 

review for medication changes if patient was on blood pressure medication. 

Fatigue: Ensured patient was meeting protein and micronutrient requirements by assessing 

current dietary intake, and ordered a blood test for iron studies and full blood count including 

haemoglobin to check for iron deficiency anaemia. 

Hunger: Advised patient to ensure drinking enough fluids as it may have been thirst response, 

checked adherence to the prescribed VLCD – if the patient was compliant to Phase 1 VLCD, 

hunger should have generally been reduced due to ketosis unless on insulin. If hunger 

remained, allow extra protein-based food or calorie-controlled snack during these times. 

 

 
 
 
 
 
 
 
 
 

Appendix K: Guidelines for Type 1 and Type 2 Diabetes VLCD management 
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Appendix L: Hypoglycaemia management guidelines 
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Appendix M: General Practitioner discharge letter template 
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Appendix N: Eligibility and Referral Process for Pre-Surgical Very Low Calorie Diet (VLCD) Clinic 
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Appendix O: Documentation for Extended Credentialing of dietitian to order pathology tests 
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Appendix P: Patient agreement form 
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Appendix S: Surgeon survey email 
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Appendix U: ASA Physical Status Classification System 
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