
28th August 2023 

Dear Parliament of Australia, 

 

I am an Accredited Practising Dietitian with a Doctor of Philosophy in Medicine and Health 

and a Master of Nutrition and Dietetics, both awarded by the University of Sydney in 2022 and 

2017 respectively. I have been working with Australian adults on a one-to-one basis in clinical 

practice for the last six years, and I have been formally evaluating and contributing to the 

scientific literature on dietary interventions for diabetes management as part of my PhD thesis 

for the last 4 years. I am writing this submission to offer a summary of the evidence and to 

provide justification for why the Standards of Care for Diabetes Management need to change. 

Specifically, the consistent promotion of low-fat high-carbohydrate diets for all individuals 

with diabetes must be reconsidered, and professionally supported low-carbohydrate diets 

should be offered as a therapeutic option for diabetes management. 

 

The information contained within this submission has been taken from my published thesis 

available from the University of Sydney Library. The primary aim of my thesis was to explore 

the use of low-carbohydrate (LC) diets for the management of diabetes, including the 

practicalities and effect(s) of developing and implementing a LC diet specifically for adults 

with T1D. 

 

Please do not hesitate to contact me if you have any questions or would like further clarification 

on the topics discussed within this submission. 

 

Warmest regards, 

 

Dr Jessica Turton | PhD, Dietitian & Nutritionist 
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1. Diabetes in Australia: Overview 

Diabetes mellitus was defined by Osler and McCrae in 1921 as a ‘disease of metabolism in 

general with especial disturbance of carbohydrate metabolism in which the normal utilisation 

of carbohydrate is impaired with an increase in the sugar content of the blood, and 

consequent glycosuria’.(1) This ‘disturbance of carbohydrate metabolism’ develops as a 

result of insulin resistance and/or insulin deficiency given the primary role of insulin is to 

restore normal blood glucose levels after they have risen. If glucose levels rise in the context 

of insulin resistance and/or insulin deficiency, excess glucose remains circulating in the 

blood, and cells that should otherwise be taking up glucose (such as brain, liver, and muscle 

cells) become energy depleted. In Australia, diabetes affects one in 20 people, meaning that 

over one million Australians have a known diagnosis of diabetes,(2) and it was ranked 

seventh in the leading causes of death in 2021.(3) 

 

1.1 Type 1 diabetes 

Type 1 diabetes (T1D) is caused by an autoimmune process that destroys the islet cells in 

the pancreas that produce insulin, resulting in insulin deficiency.(4) . Without insulin 

treatment, T1D leads to life-threatening ketoacidosis (a state where both glucose and 

ketone production is excessive and uncontrolled due to insulin deficiency). Currently, 

there is no cure for this condition and people living with T1D face the incredible 

challenge of manually regulating blood glucose levels for their lifetime.  

 

Every day in Australia an estimated eight people are diagnosed with T1D, and over 

50,000 new cases were recorded between 2000 and 2020.(5, 6) Although T1D was 

previously referred to as ‘early-onset’ diabetes, 35% of new cases in 2020 were among 

adults >29 years old, with data suggesting that Australia has the eighth highest rate of 
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adult-onset T1D.(5-8). In 2018, T1D accounted for around 17,000 disability-adjusted life 

years (DALY) in Australia, with 8,100 years of life lost due to fatal burden and 8,800 

years of life lost due to non-fatal burden.(5, 9) The average annual cost of T1D is $22,000 

per person, with the majority of this attributed to the high prevalence of diabetes-related 

complications.(10) An estimated 40% of people with T1D in Australia have one or more 

complication, including cardiovascular disease (CVD), kidney disease, neuropathy, limb 

amputation, and blindness, with costs being at least five-fold higher compared to those 

without complications.(10)  

 

1.2 Hyperglycaemia 

The primary management target for diabetes is to maintain healthy glycaemic control, as 

measured by glycated haemoglobin (HbA1c ≤7.0%).(11-13) Maintenance of HbA1c 

within this target range over five years has been associated with reduced risk of CVD, 

neuropathy, nephropathy, and peripheral vascular disease in individuals with type 2 

diabetes (T2D) (n=3,067).(14) In individuals with T1D, the Diabetes Control and 

Complications Trial (DCCT) demonstrated that achieving a median HbA1c level of 7.0% 

reduced all cardiovascular and microvascular complications of diabetes.(15, 16)  Sadly, 

the average HbA1c of people with T1D living in Australia is 8.4%,(12) and data from 

324,501 individuals from 19 countries worldwide reported that only 16% achieved an 

HbA1c <7.0%, suggesting the majority of people living with T1D are unable to control 

their blood glucose levels within safe target ranges.(17) 

 

1.3 Hypoglycaemia  

Hypoglycaemia is a term used to describe low blood glucose levels and is commonly 

defined as blood glucose <4.0 mmol/L.(13, 18-20) Severe hypoglycaemia is generally 
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defined by the requirement of some form of assistance from another person for recovery, 

and is considered a medical emergency which can progress to brain damage, seizures, 

coma, and death if not effectively treated.(13, 18, 21) A recent systematic review found 

that the incidence rate of hypoglycaemia experienced by individuals with T1D ranged 

from 14.5 to 42,890 episodes per 1,000 person-years.(22) A 2021 study reported that in a 

cohort of individuals with T1D patients (n=88), 40% experienced at least one episode of 

severe hypoglycaemia in the previous six months, and 11% had a loss of consciousness 

related to hypoglycaemia in the previous 12 months.(21)  

 

1.4  ‘Double diabetes’ 

The metabolic syndrome (previously referred to as ‘insulin resistance syndrome’) refers 

to a cluster of symptoms associated with insulin resistance, such as visceral obesity, poor 

glucose tolerance, dyslipidaemia, and high blood pressure.(23-25) The metabolic 

syndrome is a major risk factor for the development of T2D and CVD.(26, 27) 

Contrastingly, T1D is characterised by insulin deficiency due to an autoimmune process 

and affected individuals are traditionally considered to be lean. However, modern T1D 

management may involve an excessive reliance on high doses of insulin to control blood 

glucose levels, with insulin therapy being the cornerstone of T1D management.(11, 15) 

Chronic exposure to high levels of insulin (hyperinsulinemia) and insulin resistance has 

been demonstrated to lead to the development of the metabolic syndrome.(24, 28, 29) 

Data from the DCCT demonstrated that individuals with T1D who underwent intensive 

insulin therapy and were in the top quartile of excess weight gain experienced sustained 

increases in central adiposity, insulin resistance, dyslipidaemia and blood pressure.(30) A 

recent systematic review examining the global prevalence of metabolic syndrome in 

individuals with T1D also showed that almost a quarter of 45,811 patients with T1D were 
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affected by the metabolic syndrome, and other research demonstrates that Australia has 

the highest rates worldwide (27.3%).(31, 32) Given the increasing prevalence of 

metabolic-related issues in people living with T1D, experts are describing an epidemic of 

‘double diabetes’ wherein the characteristics of the metabolic syndrome and T2D are 

displayed in individuals with T1D.(33) This highlights the imperative need for modern 

interventions for T1D management to improve glycaemic control whilst concurrently 

reducing metabolic risk factors associated with insulin resistance and the metabolic 

syndrome. 

 

2.0 The Role of Diet in Diabetes Management 

The Principles and Practice of Medicine published in 1921 reported the dietary requirements 

for a patient with ‘severe diabetes’.(1) To avoid hyperglycaemia and its related 

complications, dietary carbohydrates comprised only 2% of total energy intake while dietary 

fats made up 75%.(1) Foods without carbohydrates, including meat, poultry, game, fish, eggs, 

butter, and olive oil, comprised the majority of the diet prescription, and limited quantities of 

low-sugar fruits and non-starchy vegetables were included according to individual 

‘carbohydrate tolerance’.(1) However, the discovery of glucose lowering medications and 

self-monitoring technologies have since allowed individuals living with diabetes to employ 

more flexibility with their dietary intake, and strict low-carbohydrate (LC) diets are no longer 

routinely recommended. 

 

2.1 Current Dietary Recommendations for T1D 

Currently, individuals with T1D are advised to practice ‘carbohydrate counting’ and 

follow a high-carbohydrate (HC) diet.(11) Aside from this, national authoritative 

bodies, including the National Health and Medical Research Council (NHMRC), 
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recommend that individuals with T1D follow the same dietary principles as people 

without diabetes.(11) This includes consumption of a HC diet in which 45-65% of 

total energy intake (TEI) comes from dietary carbohydrates as per the Australian 

Dietary Guidelines (ADG).(34) To address the lack of information describing current 

dietary intakes of adults with T1D as well as their adherence to ADG, Chapter 2 of 

my thesis analysed data from the Australian Health Survey 2011-13 and showed that 

energy and macronutrient intake profiles of an Australian-based sample of adults 

living with T1D were consistent with the HC dietary pattern promoted in the 

ADG.(35)  

 

Despite apparent adherence to current dietary recommendations, the majority of 

patients with T1D in Australia and globally are not achieving glycaemic control 

targets.(12, 17) Notably, the ADG have not been designed with considerations for 

people with chronic diseases, including T1D, and people with T1D were excluded 

from the studies used to formulate these evidence-based recommendations intended 

for the general population.(34, 36) Individuals with T1D are physiologically different 

to individuals without diabetes and experience daily health challenges that have the 

potential to be life-threatening, of which people without diabetes do not experience. 

Ultimately, the current ADG may not be appropriate for people living with T1D and 

the Standards of Care for Diabetes should refer healthcare professionals to robust data 

from well-controlled clinical trials conducted with T1D participants to guide dietary 

recommendations for this target population.  

 

2.2 Low-carbohydrate diets 
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In response to the ongoing challenges in achieving safe and healthy blood glucose 

levels experienced by people with diabetes, there has been a re-emerging interest in 

the use of LC diets. Diets with <45% TEI from carbohydrates are commonly referred 

to as LC diets because they include carbohydrate intakes below conventional HC 

dietary recommendations (i.e., 45-65% TEI from carbohydrates). Whilst a global 

consensus definition of a LC diet is yet to be established, expert consensus groups 

have defined diets with 26-45% TEI from carbohydrates (or 130-225 g/day) as 

‘moderate-carbohydrate’ or ‘false LC diets’; <26% TEI from carbohydrates (or <130 

g/day) as ‘true LC diets’; and £10% TEI from carbohydrates (or ≤50 g/day) as ‘very 

LC diets’.(37, 38) Beyond the variances in carbohydrate prescription, the primary 

features of LC diets have previously been poorly described and understood. To 

address this gap in the literature, a systematic analysis of LC diet intervention studies 

that demonstrated effectiveness for improving glycaemic control in T2D was 

conducted in Chapter 4 of my thesis to identify common prescriptions for total 

energy, carbohydrates, proteins, and dietary fats, as well as the types of foods 

recommended.(39) 

 

2.2.1 Type 2 diabetes 

Over the past decade, a strong body of evidence from prospective 

interventional studies of T2D patients has demonstrated that LC diets are 

effective for improving glycaemic control. In 2019, I conducted the largest 

systematic review to date of LC diets for T2D management and identified 41 

interventional studies of which 40/41 were classified as ‘effective’ for 

improving glycaemic control.(39) Six other systematic reviews have been 

previously conducted by independent research teams to compare the effect(s) 
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of high-carbohydrate (HC) diets with LC diets in adults with T2D.(40-45) The 

HC diet comparators included conventional approaches such as low-fat diets, 

low-glycaemic index diets, the Diabetes Prevention Program, and the 

American Diabetes Association Diet.(40) The collective evidence 

demonstrates that the LC diets had superior advantages for improving HbA1c 

levels,(40-45) reducing use of anti-glycaemic medications,(40-42, 44) 

achieving clinically significant weight loss,(40-45) and improving lipid 

profiles (decreasing triglycerides and increasing HDL cholesterol).(40-43, 45)  

 

Although the safety and efficacy of LC diets in T2D has been well 

demonstrated, there may be a lack of translation into clinical practice because 

healthcare practitioners, including dietitians, are not routinely educated on 

how to construct well-formulated LC diet interventions in clinical practice. In 

response to this need, the systematic review that I completed in 2019 includes 

a content analysis performed on the reported methodologies of effective LC 

diet studies to identify core design and delivery components used for 

improving glycaemic control. In addition, I conducted a systematic approach 

to achieving nutritional adequacy when constructing LC dietary interventions 

to further support healthcare practitioners wishing to implement this approach 

in clinical practice.(46) These resources are designed to support the practical 

implementation of low-carbohydrate diets in clinical practice.  

 

2.2.2 Type 1 diabetes  

LC diets may offer an alternative dietary approach for individuals with T1D to 

improve glycaemic control while reducing the need for large doses of insulin 
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at mealtimes that potentially improves the predictably of blood glucose levels 

by reducing large glucose fluctuations.(37, 47, 48) The extensive evidence 

base in T2D raises the attractive possibility that LC diets may be an effective 

solution for addressing the ‘double diabetes’ phenomenon wherein individuals 

with T1D are becoming increasingly impacted by metabolic-related issues that 

are usually associated with T2D.(33) 

 

In 2018, I conducted and published the first systematic review investigating 

lower-carbohydrate dietary approaches for T1D management.(38) All primary 

studies containing a methods section (excluding cross-sectional studies) 

published up until March 2017 could be included.(38) Of the nine eligible and 

included studies, two were randomised controlled trials, four were pre-post 

intervention studies, two were retrospective case series, and one was a case 

report.(38) Of the studies examining true and very LC diets (<26% TEI from 

carbohydrates) that measured changes in HbA1c (excluding case reports), 

clinically meaningful HbA1c reductions between 0.7-1.3% were achieved.(47, 

49, 50) Further, concurrent reductions in total daily insulin doses (11-22 

U/day) were reported.(47, 49, 50)  Lastly, two studies reported reductions in 

the frequency of severe hypoglycaemia.(51, 52)  

 

Since the publication of our review in March 2018, additional studies 

investigating LC diets for T1D have been published. Researchers from 

Harvard conducted a large survey (n=316) of an international social media 

group for people with T1D who had been following a very LC diet for two 

years.(53) Participants reported a mean carbohydrate intake of ~36 g/day and a 
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mean HbA1c level of 5.7%.(53) Only seven (2%) of respondents reported 

diabetes-related hospitalisations in the past year, including 1% for ketoacidosis 

and 1% for hypoglycaemia.(53) More recently, Schmidt et al. published 

results from a randomised crossover trial comparing a LC diet (~100 g/day) 

with a HC diet (~250 g/day) over 12 weeks in 10 adults with T1D.(54) Time 

spent <3.9 mmol/L was less (1.9 vs. 3.6%; P<0.001) and glycaemic variability 

was lower (33 vs. 38%; P=0.013) during the LC diet, with no events of severe 

hypoglycaemia were reported.(54) Participants lost 2.0 kg during the LC diet 

and gained 2.6 kg during the HC diet.(54) The LC diet did not lead to any 

negative changes in CVD risk factors, including blood lipids and 

inflammatory markers.(54)  

 

To add to the growing evidence base, I conducted a retrospective case series of 

Australian adults with T1D self-selecting to follow a LC diet with the support 

of a registered dietitian and diabetes educator.(55) The LC diet represented a 

patient-led approach involving adjustments to energy and macronutrient 

intakes, glucose self-monitoring, and insulin management.(55) Improvements 

in measures of glycaemic control (HbA1c reduced from 9.0 to 7.0%; estimated 

A1c: 7.1 to 6.3%) and reductions in total daily insulin use (44 to 31 U/day) 

were observed with no change(s) in the negative direction for any health 

outcomes.(55) This research highlights the growing public interest in LC diets 

for T1D management in Australia and provides preliminary evidence for the 

real-world use of a LC diet in clinical practice for the management of 

T1D.(55) 
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I also led the design and conduct of a single arm within-participant controlled 

intervention study to prospectively investigate the effects, feasibility, and 

safety of a healthcare professional supported LC diet in adults with T1D.(56) 

This was the first LC diet study in Australia offering fully remote, nationwide 

participation to adults with T1D. This trial demonstrated that, compared to 

habitual diets higher in dietary carbohydrates, a healthcare professional 

delivered LC diet prioritising minimally processed foods achieved improved 

outcomes for T1D management.(56) During the 12-week intervention period, 

mean HbA1c levels reduced from 7.7% to 7.1% (P=0.003) and time in range 

(3.5-10 mmol/L) increased from 59% to 74% (P<0.001), with less use of 

insulin overall (65 to 49 U/day).(56) Significant improvements in diabetes-

related quality of life, glycaemic variability outcomes, fasting blood glucose 

levels, body weight, and body mass index were also observed during the LC 

diet intervention, while no increased risk of hypoglycaemia and no severe 

adverse events were reported.(56) Participants were followed up for another 

12 weeks post-intervention and it was shown that HbA1c reductions were 

largely sustained up to 24 weeks.  

 

2.3 Clinical Practice Case Study (‘Double Diabetes’) 

Neil initially came to see me in 2020 with his wife, Julie. He was desperate for support with 

weight management after experiencing years of gradual weight gain despite his best dieting 

efforts. Neil was diagnosed with type 1 diabetes in 1978 and considered himself an expert in 

type 1 diabetes management given he had lived with it for over 40 years. He was told time 

after time by his specialists that his diabetes management was exceptional and nothing more 

could be done to improve it – except lose weight. Since 2001, Neil had developed numerous 
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comorbidities including morbid obesity, diabetic retinopathy, fatty liver, peripheral vascular 

disease, sleep apnoea, renal impairment, osteoarthritis, and hypertension. At our initial 

consultation, he weighed 150 kg and felt at a loss about what to do because he thought he had 

‘tried everything’. 

 

Neil’s baseline diet comprised of three meals daily and no snacks. He diligently restricted his 

intake of saturated fats - using cholesterol-lowering margarine and small servings of eggs and 

red meat. He avoided full-fat dairy products, such as cheese and butter. His diet was 

predominantly made up of vegetables, legumes, and grain products (e.g., whole grain bread, 

muesli bar). He rarely ate meals out of the house but sometimes enjoyed a glass of wine with 

dinner. Neil reported that most healthcare professionals didn’t believe him when he told them 

what he ate because they couldn’t explain why he wasn’t losing weight on his current diet. 

 

His previous diet education was heavily focussed on carbohydrate counting and the 

glycaemic index. He had always been told to eat a low-glycaemic index (GI) diet and to limit 

proteins and fats. However, this advice was not working for Neil as his health was 

progressively worsening despite exceptional adherence to a low-fat, low-GI, carbohydrate-

focussed dietary approach that was consistent with the Australian Dietary Guidelines. 

 

It was very clear to me during our initial assessment that Neil had severe insulin resistance. 

This was evidenced by the Metabolic Syndrome (fatty liver, hypertension, hyperglycaemia, 

abdominal obesity) and the fact that Neil reported increasing use of insulin over the years for 

a given amount of carbohydrate. His total daily insulin use at baseline was 190-210 U/day 

and his HbA1c was 7.5%. 
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Given that insulin resistance prevents the safe and effective metabolism of dietary 

carbohydrates, insulin resistance may be considered a form of carbohydrate intolerance. As 

such, I provided Neil and his wife with in-depth education on the impact(s) of carbohydrates, 

proteins, and fats on post-prandial blood glucose levels and insulin requirements. Despite 

living with type 1 diabetes for over 40 years and being very confident in his insulin 

management, Neil had never been informed of the impact(s) of proteins and fats on blood 

glucose levels. Immediately after receiving this information, Neil realised that he needed to 

decrease his intake of carbohydrate foods and increase his intake of proteins and fats. 

Together, we developed a nutritionally adequate low-carbohydrate dietary approach that Neil 

considered to be achievable and sustainable. The diet involved a carbohydrate target of 30 

grams per day evenly distributed over three meals. Minimally processed sources of proteins 

and healthy fats were to be consumed ‘to satiety’, although minimum portions to meet energy 

and nutrient requirements were specified.  

 

Neil and I have reviewed with each other regularly, every three months over the last three 

years, since he commenced a low-carbohydrate dietary approach. I am thrilled to report the 

following improvements in his health outcomes:  

 2020 2023 
Body weight (kg) 150 132 
HbA1c (%) 7.5 6.5 
Total daily insulin (units) 190-210 70 
CRP (units) 8.8 6.4 

 

Neil continues to adhere to a low-carbohydrate diet three years on and reports to be enjoying 

his new lifestyle. However, he is frustrated that he wasn’t given this dietary information 

earlier in his life. Neil describes himself as a ‘top student’ when it comes to type 1 diabetes – 

he has attended all his specialist appointments and followed their advice to a tee without 

excuses or complaints. He now feels that this advice wasn’t right for him, and a low-
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carbohydrate diet which allows him to use less insulin to safely control his blood glucose 

levels, is beyond doubt, the most appropriate approach for him to follow as someone with 

type 1 diabetes and the Metabolic Syndrome. 
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