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EXECUTIVE SUMMARY
We are in the midst of an obesity epidemic that started in the 1980’s and affects all
countries in the world. Obesity is a major risk factor for the development of type 2 diabetes
(T2D) and cardiovascular disease (CVD). T2D is a lifestyle disease caused by an insensitivity
of the cells to insulin requiring the production of much higher levels of insulin to achieve
control of blood sugar levels (in contrast to inherited type 1 diabetes which results from a
lack of insulin). Complications of T2D include blindness, limb amputations and kidney
failure. Currently T2D costs the Australian economy $6bn per annum. This is in addition to
a huge personal cost to sufferers in terms of poor quality of life as well as the financial cost
of managing the disease.
Since the middle of the 19th Century one of the standard treatments for obesity was
adherence to a diet severely restricted in carbohydrates. In recent interest in carb
restricted diets as a treatment for T2D has increased and a number of studies have achieved
very impressive rates of remission of T2D in patients with the disease. The diet is also very
effective in reversing risk factors for CVD. The success of this intervention in treating the
disease had led to it’s adoption by the Royal College of General Practitioner’s in the UK as
the standard treatment for T2D.
From the results of the various studies there is no doubt that dietary intervention can be
effective in Australia as a treatment for T2D. It may not be appropriate for use in every
case, there are barriers to it’s implementation such as remote communities but it can be
applied in most cases as most of the Australian population live in cities and therefore can be
adequately supported. It can lead to very significant costs to the health system and greatly
improved quality of life for sufferers of this devastating disease.
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TERMS
ApoA A protein that is. major part of the HDL-C particles
CHL

Cholesterol

CVD

Coronary Vascular Disease

IR

Insulin Resistance

HCLF High Carb Low Fat diet
HDL-C Good cholesterol (protects against heart disease and stroke)
HOMA A measure of Insulin Resistance
LDL-C Bad cholesterol (causes heart disease and stroke).
LCHF Low Carb High Fat diet
MetS Metabolic Syndrome-Term given to the diseases associated with obesity.
NAFLD Non-Alcoholic Fatty Liver Disease-a major factor in the cause of MetS
SSBs

Sugar Sweetened beverages

TAG

Triglceride or TriAcylGlyceride

T2D

Type 2 Diabetes

VAT

Visceral Adipose Tissue, refers the fat around organs such as the liver in contrast to
the fat under the skin which is subcutaneous fat.
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THE COST OF TYPE 2 DIABETES TO THE COMMUNITY
The world is currently in the midst of an obesity epidemic. This started in the USA in the
early 1980’s with notable increases in the frequency of obese adults. This trend was
followed a few years later in other countries (Fig. 1). Of more concern is the fact that in
recent years the number of children considered obese has increased. Currently one third of
adults and one sixth of children in the USA are considered obese. Obesity costs the US
economy $150bn per annum.

Fig 1: Obesity trends in various countries, 1972-2012.

Obesity, in patients with higher body mass index (BMI) levels (≥30 kg/m2), is associated with
a greater risk of cardiovascular disease (leading to heart attacks and stroke) and
development of Type II Diabetes (T2D) (leading to blindness, limb amputations, kidney
failure). Increasing evidence suggests that the heterogeneity of fat composition and the
distribution of adipose (fat) tissue can be crucial in the development of diabetes.
Particularly damaging is the fat that accumulates around the liver (Gonzalez et al. 2018;
Ormazabal et al. 2018). Increases in fat around the liver leads to hypoxia (lack of oxygen) in
the tissue and hence initiates an inflammation response that contributes to the
development of a number of obesity associated diseases including T2D and atherosclerosis
(heart disease and stroke) (Coope et al. 2016) (Galstyan et al. 2017).
Cases of T2D increased steadily through the 20th Century but increased significantly in the
latter half of the century mirroring the increase in cases of obesity (Fig. 2)
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Figure 2: Increases in the frequency of Type 2 Diabetes in the U.S. population 1980-2000.
Source: Centre for Disease Control.

According to the Australian Medical Association (2016) in Australia,
1. 71% of men and 56% of women are overweight or obese.
2. 25% of children and adolescents are overweight or obese.
3. 20% of toddlers are obese.
4. Australia has the 5th highest obesity rate in the world.
5. More recent evidence suggests the childhood prevalence is much higher.
6. Since 1995 portion sizes of food have increased 66%.
Diabetes is associated with a myriad of complications which affect the feet, eyes, kidneys,
and cardiovascular health. Nerve damage in the lower limbs affects around 13% of
Australians with diabetes, diabetic retinopathy occurs in over 15% of Australians with
diabetes, and diabetes is now the leading cause of end-stage kidney disease. In people with
diabetes, cardiovascular disease (CVD) is the primary cause of death, with around 65% of all
CVD deaths in Australia occurring in people with diabetes or pre-diabetes. Furthermore,
41% of people with diabetes also report poor psychological well-being with reports of
anxiety, stress, depression and feeling ‘burned-out’ from coping with their diabetes.
Diabetes is ranked in the top 10 leading causes of death in Australia (Shaw and Tanamas
2012).
Several factors contribute to the costs of diabetes, including costs to the health system, outof-pocket expenses for individuals with diabetes and their carers, and community resources
used by people with diabetes. The total annual cost for people with T2D in Australia was
estimated for 2001 at $2.2 billion, increasing to $3.1 billion when the cost of carers was
included (Shaw and Tanamas 2012). The largest contributors to the direct health care costs
are medication and the costs of in- patient care (Fig. 3). Ironically, diabetes medication only
makes up 7% of the costs, with the cost of diabetes consumables contributing a further
10%. Direct costs refer to the resources used by individuals with diabetes, and can be
divided into health care costs and non-health care costs (Figs. 3 and 4), while indirect costs
5

refer to potential resources lost by these individuals, such as annual lost wages. When
indirect costs and government benefits (e.g. aged pension, sickness allowance) are also
accounted for, the total annual cost rises to $6.0 billion.
The average annual healthcare cost per person with diabetes is $4,025 if there are no
associated complications (Table 1). However, this can rise to as much as $9,645 in people
with both micro- and macrovascular complications. For type 1 diabetes, the total annual
cost in Australia is $570 million, with the total average annual cost per person being $4,669.
The average total annual cost is $3,468 for people without complications, however this can
rise to $16,698 for people with both micro- and macrovascular complications (Shaw and
Tanamas 2012).
Table 1. The annual average healthcare costs of diabetes per person (Shaw and Tanamas 2012).

These costs breakdown to a) direct health care costs (Fig. 3) and b) direct non-healthcare
costs (Fig. 4).

Figure 3: Direct healthcare costs for those with T2D (Shaw and Tanamas 2012).
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Figure 4: Direct non-healthcare costs for people with T2D (Shaw and Tanamas 2012)

THE ADEQUACY OF PREVENTION AND INTERVENTION PROGRAMS
Primary prevention aims to stop the development ofT2D. This can be achieved by
encouraging a healthy lifestyle, with a good, balanced diet and moderate physical activity,
or by use of medication. The behaviour changes required for primary prevention are
unlikely to succeed across the population without a range of societal and legislative changes
that support and facilitate healthy behaviour choices.
Secondary prevention aims to stop costly diabetes complications for both type 1 and type 2
diabetes and involves a combination of early identification of people with type 2 diabetes,
support for changes to their lifestyle and enhanced treatment for both type 1 and type 2
diabetes.
The Diabetes Prevention Project (2002) (Knowler et al. 2002) found that people with prediabetes are able to reduce their risk of development of type 2 diabetes by making changes
in their diet, increasing their level of exercise or using medication. They may even be able to
return their blood glucose level to the normal range. Just 30 minutes of moderate physical
activity a day, coupled with a 5-10% reduction in body weight, produced a 58% reduction in
diabetes incidence. Participants aged 60 years and older reduced their risk by 71%.
Similarly, The Da Qing study in China (1997) (Pan et al. 1997), the Finnish diabetes
prevention study (2003) (Lindström et al. 2006) and the Indian Diabetes Prevention
Programme (2006) (Ramachandran et al. 2006) also showed that the incidence of diabetes
could be reduced through lifestyle modifications or by oral anti-diabetic medication.
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An Australian community-based study examined diabetes prevention outside the high-cost
intensive clinical trial setting. The intervention consisted of 6 structured 90 minute group
sessions over a period of 8 months. The content of the group sessions was based on the
Health Action Process Approach which uses psychosocial theories of behavioural change.
There was a reported risk reduction of 40% for type 2 diabetes and 16% for cardiovascular
disease following the intervention. Improvements were seen in a range of clinical measures
including weight, plasma glucose, blood lipids and diastolic blood pressure, as well as in
measures of psychological distress (Laatikainen et al. 2007). Overall, this trial demonstrates
that benefits seen in research trials are reproducible in community settings.
Secondary Prevention
The United Kingdom Prospective Diabetes Study (UKPDS) showed conclusively that effective
treatment of T2D can greatly reduce diabetes complications such as heart attack (by more
than 50%), stroke (by 44%) and serious deterioration of vision (by up to 33%). Effective
treatment involves close monitoring and control of blood glucose levels, blood pressure and
lipids (fats, such as cholesterol). It is notable that the beneficial effects of good blood
glucose control appear to continue even after blood glucose is no longer under such tight
control. This is referred to as “metabolic memory” or a “legacy effect”. In the Diabetes
Control and Complications Trial (DCCT), T1D patients were placed on either standard or
intensive treatment regimens to control their blood glucose levels for just over six years.
Over the subsequent 10-15 years, the levels of blood glucose control were very similar in
the two groups, but those who had been in the intensive group for the first six years of the
trial continued to show better outcomes – a 42% reduction in cardiovascular events and a
50% reduction in developing impaired kidney function (Nathan et al. 2005).
In 2008, the Mapping Glycaemic Control Across Australia (MGCAA) project was established
to track HbA1c levels across Australia. The HbA1c test is used in the routine care of people
with diabetes to assess how well their blood sugar levels are controlled. The project collects
HbA1c data directly from community laboratories to assemble a picture of how well
diabetes is being controlled across the country. This has become a tool to assist health
providers in identifying target areas where interventions and strategies for change need to
be implemented.
Data on nearly 400,000 people with diabetes in 2010 show that only around half of the
Australian population with diabetes is reaching the glycaemic target of HbA1c <7%. (Shaw
and Tanamas 2012). Those individuals not reaching the <7% target are at higher risk of
diabetic complications. The percentage of the population that reaches glycaemic targets
increases with age. Only around 36% of those aged <40 years meet the target in contrast to
61% of those >80 years. There was also some regional variation, with the average HbA1c
being highest at 8.0% in the Northern Territory, with the states and the Australian Capital
Territory having average levels of 7.3-7.5%.
The consequence of a continued and uncontrolled rise in the numbers of people with
diabetes may be that the children of today will be the first for many centuries to have a
shorter life expectancy than their parents or grandparents.
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THE USE OF RESTRICTIVE DIETS TO ELIMINATE THE NEED FOR TYPE 2
DIABETES MEDICATION

Study 1: The Virta Health Study
One of the more significant studies to be carried out on the effects of diet on T2DM is the
Virta Health Study (Hallberg et al. 2018). This study evaluated whether a novel care model
with very low dietary carbohydrate intake and continuous supervision by a health coach and
doctor could safely lower HbA1c, weight and need for medicines after 1 year in adults with
T2D. 262 adults with T2D volunteered to participate in this continuous care intervention
(CCI) along with 87 adults with T2D receiving usual care (UC) from their doctors and
diabetes education program.
The Diet
Participants were provided individualized nutrition recommendations that allowed them to
achieve and sustain nutritional ketosis with a goal of 0.5–3.0 mmol L-1 blood BHB1. With

the insulin resistance characteristic of T2D, patients typically require total dietary
carbohydrates to be restricted to less than 30 g day-1 to achieve nutritional ketosis. Health
coaches monitored blood BHB concentrations logged by participants and worked with
participants individually to adjust dietary carbohydrate intake to a level that would allow
them to achieve nutritional ketosis. Daily protein intake was initially targeted to a level of
1.5 g kg-1 of reference (i.e., medium-frame ‘‘ideal’’) body weight and adjusted as necessary
to aid participants in achieving nutritional ketosis based on participant-logged blood BHB
concentrations. Participants were coached to incorporate dietary fats to satiety.
The Results
After 1 year, the 262 patients in the CCI, on average
1. Lowered HbA1c from 7.6 to 6.3% (Fig. 5)
2. Lost 12% of their body weight, and
3. 94% of patients who were prescribed insulin reduced or stopped their insulin use
(Fig 6).
4. Sulfonylureas use was eliminated in all patients (Fig.6).
5. Showed improvements in dyslipidemia.
6. Markers of inflammation improved.
7. Markers of liver function improved.
8. Showed significant decrease in fasting blood glucose.
9. Significant decrease in fasting insulin.

1

BHB-Betahydroxybutyrate is a ketone that derives from the breakdown of fat. In nutritional ketosis BHB is
used as the principal source of energy for the brain.
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Participants in the UC group had no changes to HbA1c, weight or diabetes medicine use over
the year. All of these group differences remained significant when adjusted for the baseline
age, sex, insulin medication use, and body mass index.

Figure 5: Changes in HbA1c concentrations in the Virta Health study over the course of one year (Hallberg et
al. 2018).

The CCI decrease in diabetes medication use was significantly greater than the changes in
the UC group for all diabetes medications (P\10-16) excluding metformin (P = 9.0 x 10 10-9),
including sulfonylurea (P = 3.3 x 10 10-7) and insulin (P = 0.0002) (Fig. 6)

Most of the 1-year improvements in diabetes risk factors were achieved during the first 70
days of the intervention including 84% of the HbA1c decrease, 90% of the fasting glucose
decrease, 73% of the fasting insulin decrease, 64% of the C-peptide decrease, and 87% and
74% of the decreases in HOMA-IR as estimated from fasting insulin and C-peptide
concentrations, respectively. Improvements in blood pressure also mostly occurred in the
initial 70 days, as did reductions in alkaline phosphatase, serum creatinine, and eGFR. Most
of the plasma triglyceride decrease occurred during the first 70 days (87%), whereas
essentially all of the substantial increase in HDL-cholesterol occurred between the initial 70
days of the intervention and 1 year (99%). About 60% of weight loss occurred in the first 70
days.
10

Figure 6: Medication use changes in both the CCI and UC groups in the Virta Health Study over the course of one year. (a) Proportion of completers prescribed
diabetes medications other than metformin. (b) Mean ± SE prescribed dose among insulin. (c) Frequency in change of medication dosage among prescribed users by
diabetes medication class in both groups (Hallberg et al. 2018)
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Beyond achieving improved glycemic control concurrent with medication and weight
reductions, the dietary intervention had broad positive impact on blood pressure, liver
enzymes, hsCRP, triglycerides, and HDL-C (good cholesterol). Blood markers associated with
the onset of non-alcoholic fatty liver disease (a key driver of insulin resistance) were
significantly reduced with intervention.

Study 2: The DiRECT Trial
The aim of this trial, the DiRECT Trial carried out in the UK was to assess whether intensive
weight management within routine primary care would achieve remission of T2D.
THE STUDY
The study was carried out with recently diagnosed (within 6 years) T2D patients recruited
from medical practices in Scotland and NE England. The patients on the intervention group
were placed on an energy restricted diet (825–853 kcal/day; 59% carbohydrate, 13% fat,
26% protein, 2% fibre) for 3 months (extendable up to 5 months if wished by participant),
followed by structured food reintroduction of 2–8 weeks (about 50% carbohydrate, 35%
total fat, and 15% protein), and an ongoing structured programme with monthly visits for
long-term weight loss maintenance (Lean et al. 2018).
RESULTS
At 12 months 24% of participants in the intervention group had lost more than 15kg (Fig.
7A). The average wt loss on the intervention group was 10kg. None of the participants in
the control group achieved a weight loss of 15kg and their average wt loss was 1kg.
46% of the intervention group showed remission of diabetes two months after ceasing all
anti-diabetic medication as measured by HBA1c levels (Fig. 7B).
Diabetes remission varied with weight loss at 12 months (Fig. 7C). Those who achieved a
weight loss of 15kg or more showed a high degree of remission (86%), whilst the remission
levels were more modest at lower weight losses.
Quality of life, as measured by the EuroQol 5 Dimensions visual analogue scale, improved by
7·2 points in the intervention group, and decreased by 2·9 points in the control group
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Figure 7: Results of the DiRECT study at 12 months. Proportion of individuals achieving at least 15 kg weight
loss at 12 months. (B) Second co-primary outcome: remission of diabetes (glycated haemoglobin <6.5% [48
mmol/mol] off antidiabetic medication for 2 months). (C) Remission of diabetes, in relation to weight loss
achieved at 12 months (both groups combined) (Lean et al. 2018).

The findings confirm that T2D of up to 6 years’ duration is not necessarily a permanent,
lifelong condition. Weight loss sufficient to achieve remission can be attained by following a
low-carb diet supported by an evidence- based structured weight management programme
delivered in a non-specialist community setting by routine primary care staff.

Study 3: Tay et al. 2015
In this study Tay et al. (2015) compared an LC and HC diet for remission of T2D. The study
involved 115 obese adults mean age 58 years who had been diagnosed with T2D within the
last 14 years. The participants were randomly assigned a LC diet [14% of energy as
carbohydrate (carbohydrate ,50 g/d), 28% of energy as protein, and 58% of energy as fat
13

(10% saturated fat)] (57 individuals) or an energy- matched HC diet [53% of energy as
carbohydrate, 17% of energy as protein, and 30% of energy as fat (,10% saturated fat)] (58
individuals) combined with supervised aerobic and resistance exercise (60 min; 3 d/wk).
After 52 weeks 68% of participants remained (41 in the LC and 37 in the HC groups). HbA1c
and fasting blood glucose were similarly reduced in both groups. Participants on the LC diet
spent less time in the hyperglycemic range.
The LC group achieved a greater reduction in use of antiglycemic medicines. 52% of the HC
group experienced a greater than 20% reduction in antiglycemic MES2, compared to 21% of
the LC group.
Overall, a 9.1% weight loss was achieved with comparable changes in fat mass, FFM, and
waist circumference in both groups.
The LC diet was more effective at lowering triglycerides and increasing HDL-cholesterol
(both desirable effects).
Both groups exhibited similar reductions in total cholesterol as well as LDL-cholesterol,
reduction in blood pressure, CRP, insulin, HOMA-2 IR and HOMA2-%B.
Plasma BHB concentrations increased more with the LC diet and remained high during the
52 weeks of the study.
Both groups participated to similar extents in exercise sessions.
In conclusion, both the LC and HC diets produced comparable weight loss and
improvements in HbA1c and several CVD risk markers. The LC diet had more favorable
effects on triglycerides, HDL cholesterol, and glycemic control as shown by lower diabetes
medication requirements and greater attenuation of diurnal blood glucose fluctuation.
These results suggest that LC diets with high-unsaturated and low-saturated fat contents
may be advantageous for T2D management over the long term.

Study 4: Low Carb Program Receives QISMET Approval in UK for Treatment of T2D.
Diabetes.co.uk's award-winning Low Carb Program has been given the green light for NHS
use by a leading accreditation body. Healthcare teams can officially prescribe
Diabetes.co.uk's Low Carb Program after the Quality Institute for Self Management
Education and Training (QISMET) organisation gave it the go ahead.
The Low Carb Program is a 10-week, evidence-based structured behavioural change
program that supports people with T2D to control their condition or put it into remission
and helps people with prediabetes to achieve healthy blood sugar and prevent T2D from
developing. More than 326,000 people have signed up to the program, which helps people
to adopt a low carbohydrate dietary approach. The low carb lifestyle helps people to control

2

MES: Medication effect score, a measure of antiglycemic medicine use.
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their blood glucose levels, lose weight and decrease their dependency on medication
(Jephcote 2018).
The Low Carb Program has also shown to be hugely cost effective and, in just over two
years, has demonstrated a cost saving to the NHS of £835 per person, per year in
prescription costs. On average, people who complete the program reduce their HbA1c levels
by 13 mmol/mol (1.2%) and lose seven per cent of their body weight. The initiative has
been so successful, that Diabetes.co.uk has now launched a similar program for people with
type 1 diabetes. The new Type 1 Program has been designed to help people with type 1
diabetes achieve stronger and more stable diabetes control and is currently open for people
to register their interest in joining.

Study 5: Volek et al 2009.
Insulin resistance (IR) is a pathologic condition in which the bodies calls fail to respond to
insulin and need higher concentrations to achieve the same degree of glucose uptake. IR is
induced by obesity and the underlying mechanism for the development of T2D, Alzheimers
(increasingly referred to as Type 3 Diabetes), hypertension, cardiac disease, as well as
various types of cancers (colorectum, esophagus, pancreas, kidney, colon, breast and
probably gallbladder). There are drugs that will treat theses pathologies individually
without affecting the others, but this study investigated whether treating the underlying
cause IR would be a strategy leading to remission of all of these pathologies (Volek et al.
2008).
In this study individuals were placed either on an LCHF (low carb high fat diet: 15% carbs,
59% fat, and 28% protein) or a HCLF (high carb, low fat diet; 56% carbs, 24% fat, 20%
protein).
Those on the LCHF diet showed:
1. A 2 fold greater wt. loss compared to the HCLF group (Fig. 8).
2. A greater loss of whole body fat (-5.7 kg) compared to (-3.7kg on the HCLF diet.
3. A greater loss of abdominal fat (-828g) compared to (-526g) those on the HCLF diet.
4. Showed a greater reduction (-12%) in fasting glucose whilst those on the HCLF showed
no change.
5. Showed a -49% reduction in fasting insulin compared to a -17% decrease on the HCLF
diet.
6. Showed greater reduction in postprandial insulin levels after a meal high in fat (-49%)
compared to those on the HCLF diet (-6%).
7. A greater reduction in the homeostasis model assessment (HOMA) a measure of IR (55%) vs (-18%) for those on the HCLF diet
8. All of the participants were overweight at the start and all showed elevated values for
leptin, an indication of leptin3 resistance. Those in the LCHF group showed a greater
decrease in leptin values (-42%) compared to those (-18%) in the HCLF group.
3

Leptin is a hormone made by adipose (fat) cells that inhibits the hunger response. Leptin resistance is
characterised by an inability to detect satiety, and so people keep eating. Leptin has other roles in the body that
are not fully understood.
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9. A greater decrease in blood triglycerides (-51%) compared to (-19%) in the HCLF
group.
10. An increase (+13%) in the HDL-C (good cholesterol), compared to a decrease (-1%) in
the HCLF group.
11. A significant decrease in small-LDL-C which is the form of cholesterol most
associated with atherosclerosis. In contrast in the HCLF group this form of
cholesterol increased.
12. A greater decrease in the TAG/HDL-C ratio, than the HCLF group.
13. A greater decrease in the Apo-B/Apo-A1 (-16 vs +8%). This ratio is considered the
best indicator of risk for vascular disease.

Figure 8: Comparison of an LCHF and a HCLF diet on coronary risk factors. For explanation of terms see the
text. The figure is taken from (Noakes et al. 2015) based on the data of (Volek et al. 2008).
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Figure 9: Effect of diet on postprandial lipemic responses. Blood triglyceride concentrations of those on the
LCHF and the HCLF diets after consuming a meal (LFD, Low Fat Diet; CRD, Carb Restricted Diet).

Figure 9 shows the effects of consuming a meal on changes in blood triglyceride (TGA)
concentrations. At the beginning of the study consumption of the meal by participants
induced an increase in blood TGA approx. 1 hr after the meal and the concentration
remained elevated for 6 hr after. This response was observed in both groups. However, at
12 weeks into the study the responses for the groups differed significantly. For the LCHF
group the TAG concentration was much lower both before the meal, and at all times after
the meal. In comparison the differences in the HCLF group at 12 weeks were only
marginally significant.
Conclusions: The LCHF diet is superior to the HCLF diet in weight loss and in improving the
markers for insulin resistance or metabolic syndrome. It improves not only markers for T2D
but also markers for CVD such as lower levels of circulating TAG and increased levels of HDLC. This latter result is particularly significant as HDL-C reduces the risks of atherosclerosis
heart attack and stroke (Volek et al. 2008).
Study 6: Bhanpuri et. al. 2018
This study investigated the effect of carb restriction on CVD risk factors in T2D patients. It
used a Continuous Care Intervention (CCI) model that included individualized digital support
with telemedicine, health coaching, education in nutritional ketosis, biometric feedback,
and an online peer-support community (Bhanpuri et al. 2018). The remote care team
consisted of a health coach and physician or nurse practitioner who provided nutritional
advice and medication management, respectively. Participants were guided by
individualized nutrition recommendations to achieve and sustain nutritional ketosis. CCI
participants self-selected to receive education via either an onsite group setting (CCI-onsite)
or via the app (CCI-web). There were no instructions given to the CCI group on counting or
17

restricting calories. The CCI participants were instructed to restrict carbohydrate, eat
protein in moderation, and consume fat to satiety from the start of the study.
The Results

Figure 10: The effects of carb restriction on CVD risk factors in T2D patients (Bhanpuri et al. 2018).

This study demonstrates that a CCI utilizing remote physician and health coach support with
nutritional ketosis beneficially altered most CVD risk factors in patients with T2D at 1 year
(Fig. 10). Thus, these results counter the concern that a significant portion of participants
may have an extremely adverse reaction to the CCI (due to presumed increase in saturated
fat intake) as compared to the UC.
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Differences in Carb Restriction
The studies quoted above show differences in the outcomes, particularly in the extent of
T2D remission. This is due to the different levels of carb restriction in these studies. In
general, a low carb diet is considered as anything that has less than 40% of calories as carbs
although Phinney defines 30% as the upper limit of low carbs. The differences between the
diets in terms of carb restriction are shown in Fig 11. The Ketogenic diet has a greater
degree of carb restriction and it also achieves a higher degree of T2D remission (Table 2). In
contrast the Paleolithic and Mediterranean diets both have lower levels of carb restriction

Figure 11: What is a Low Carb diet? (Phinney 2018).

Although they too are restricted in comparison the Standard American Diet. The Keto diet is
very effective for adaptation of the body to run on ketones as the principal source of energy
in preference to carbs.
Table 2: Differences in the degree of remission of T2D between the carb restriction studies.
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Other studies that have been carried to test the effects of diet and exercise on reduction of
the risk of developing T2D have been carried out although with more emphasis on calorie
restriction as opposed to carb restriction (Knowler et al. 2002; Laatikainen et al. 2007;
Lindström et al. 2006; Pan et al. 1997; Ramachandran et al. 2006). These have achieved
more modest levels of risk remission that those achieved in the forgoing studies.
Additional Studies on Carb Restriction
The forgoing studies have demonstrated that a carb restricted diet is effective at inducing
remission of the risk factors for T2D. These studies have focussed on remission of T2D.
However, one of the biggest risk factors for development of T2D is obesity. A commonality
of the forgoing studies is that the carb restricted groups all showed more extensive weight
loss compared to the non-intervention group. In the DiRECT study it was shown that the
degree of remission of T2D was dependent on the extent of weight loss. Weight loss is
therefore the key.
There are many more studies on the effects of carb restriction on weight loss than on T2D
remission. A comparison of the results of 23 studies on the effects of carb restriction on
weight loss has been carried out (Gunnars 2017). The results show that in general carb
restricted diets are much more effective at inducing weight loss than the standard diet.
Figure shows that of 23 studies comparing the LCHF and HCLF diets that the LCHF diet
resulted in greater weight loss in 21/23 studies (Fig. 12). The LCHF diet was also more
effective at reducing the concentration of TAG is the blood (Fig. 13). A high concentration
of TAG is a risk factor for CVD. Carb restriction also results in favourable changes in HDL-C
concentration (Fig. 14). This is the good form of cholesterol, it protects us against heart
attack and stroke.
In addition to this, Virta Health have posted a list of 76 studies on low-carb diet (Hallberg
2018). These studies involved a total of 6,786 people and have been published in peer
reviewed scientific journals. The list is available from the Virta Health website and it is
updated regularly.
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Figure 12: Results of 23 studies comparing the efficacy of carb restricted and fat restricted diets for inducing weight loss (Gunnars 2017).
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Figure 13: Results of 23 studies comparing the efficacy of carb restricted and fat restricted diets for reducing triglycerides in the blood (Gunnars 2017).
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Figure 14: Results of 23 studies comparing the effect of carb restricted and fat restricted diets on the concentration of HDL-C in the blood (Gunnars 2017).
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Carb Restriction: Fad or Fact?
The question needs to be asked. Every day we open the newspapers or hear on the news of
new foods that combat obesity or heart disease. We are continually bombarded with new
ideas, wonder foods, coffee is good then its bad, red wine is good after being told its bad.
We have the gluten free craze, the fasting craze, the soup diet, and so on. It’s therefore
reasonable to ask if a diet like the Carb Restricted diet is fad or fact?
History of the Low Carb Diet.
This section is based largely on work by Gary Taubes (Taubes 2010)
The low carbohydrate (carb) diet really came to prominence in the mid-19th Century with
the publication of a book “Letter on Corpulence” which sold over 60,000 copies, at the time
a major bestseller. Banting was a London undertaker who suffered all his life from obesity.
After trying many strategies (including exercise) without success to reverse his obesity his
doctor put him on a diet that was essentially low in carbohydrates, but which allowed the
consumption of as much fatty foods as desired. Banting lost weight and moreover, kept it
off. This diet became known as the Low Carb or Banting diet.
In the USA the Banting Diet was promoted by Dr Wilhelm Ebstein who became the principal
advocate of the LCHF diet. Ebstein recommended a diet that excluded sugar, sweets of all
kinds and potatoes and a severely restricted quantity of bread. It permitted all kinds of
meat including the fat and recommended that marrow be added to soup and that butter be
used instead of vegetable oil. Acceptance of the Banting Diet spread throughout Europe
and the USA where it was championed by William Ostler, Prof of Medicine at Johns Hopkins
University and author of the world’s first medical textbook. In his 1892 book he prescribed
the Banting Diet as the definitive treatment for reduction of obesity.
1886 Congress of Internal Medicine, Berlin
The Banting diet is considered one of three that could be usefully used to treat obesity. The
other two were minor variations by renowned German physicians-one prescribed even
more fat, and the other less fluid.
1901 Principles & Practice of Medicine-William Osler considered the father of modern
medicine in N America advises obese women “avoid taking too much food, and particularly
to reduce starches and sugars.”
1907 James French-A Textbook of the Practice of Medicine
Obesity is derived in part from the fat ingested with food, but more particularly from
carbohydrates.
1925 H Gardiner-Hill from St Thomas’s Medical School in London describes his carbohydrate
restricted diet in The Lancet. All forms of bread contain a large proportion of carbohydrate,
varying from 45-65% and the percentage in toast may be as high as 60%. It should thus be
condemned.
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1943 – 1952: Physicians from Stanford, Harvard, Chicago’s Children’s memorial hospital,
Cornell medical School, and New York Hospital independently publish their versions of
carbohydrate restricted diets for treating obesity. All four were effectively identical.
1. Do not use honey, syrup, jam, jelly or candy.
2. Do not use fruits canned with sugar.
3. Do not use cookies, cakes, pies, puddings, ice cream or ices.
4. Do not use foods which have cornstarch or flour added such as gravy or cream sauce.
5. Do not use potatoes, macaroni, spaghetti, noodles, dried beans or peas.
6. Do not use fried foods prepared with butter, lard, oil, or butter substitutes.
7. Do not use drinks such as Coco-Cola, ginger ale, pop or root beer.
8. Do not use any foods not allowed on the diet, and only as much as the diet allows.
The 1951 Textbook on The Practice of Endocrinology –coedited by 7 prominent British
physicians recommends avoiding carbohydrates in the diet.
Foods to be avoided
1. Bread and everything else made with flour.
2. Cereals incl. breakfast cereals and milk puddings.
3. Potatoes and all other white root vegetables.
4. Foods containing too much sugar.
5. All sweets.
You can eat as much as you like of the following:
1. Meat fish birds.
2. All green vegetables.
3. Eggs, dried or fresh.
4. Cheese.
5. Fruit if unsweetened, or sweetened with saccharine, except bananas and grapes.
1946 Dr Spock-Baby and Child Care-The amount of starchy foods (cereals, bread, potatoes)
taken is what determines in most people how much weight they gain or lose. This sentence
was contained in every edition for the next 50 years.
1963- Sir Stanley Davison and Reginald Passmore in their textbook Human Nutrition and
Dietetics. “The intake of foods rich in carbohydrates should be drastically reduced since
over-indulgence in such foods is the most common cause of obesity.”
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Passmore in 1963 co-authored an article in the British Journal of Nutrition that began with
the declaration “every woman knows that carbohydrate is fattening: this is a piece of
common knowledge which few nutritionists would dispute.”
Atkins diet published. This diet was used to successfully treat over 60,000 patients suffering
from obesity and related effects. Shortly before Atkins died in 2003 a group of scientists led
by Drs Jeff Volek, Stephen Phinney, and Eric Westman studied the effects of the Adkins diet
on various health parameters. They determined that the diet consistently outperforms the
diet based on the 1977 USDGA in all parameters measured (Hallberg et al. 2018; Volek et al.
2008; Westman et al. 2008).
The LCHF Banting Diet was also promoted in the US by the archaeologist Vilhjalmur
Stefanasson who live with the Artic Inuit for a decade sharing their exclusive fat/protein diet
(Noakes). On his return he undertook a year long experiment in which he avoided all carbs
in his diet, including vegetables and fruits. Contrary to expectation, he quickly lost 4kg and
remained in perfect health throughout the trial. His experience spawned a long series of
low carb diets, with the much maligned Atkins diet being one of the most recent.
Altogether there are probably about 100 books that have been written about LCHF diets
with most appearing in the last five to seven years (Noakes et al. 2015) (Noakes 2017).
Conclusion
Given the historical record of the performance of this diet, and its performance in various
studies that have been published in peer reviewed journals, it can be concluded that the
evidence overwhelmingly shows that this not a fad.

REGULATORY MEASURES TO ENCOURAGE HEALTHY EATING*
WHY ARE WE GETTING FAT AND WHAT DO WE MEAN BY HEALTHY EATING?
One of the main contributors to our increased weight is the increase in portion sizes.
Portion sizes have increased hugely since the 1950’s as processed food has become ever
more available (Fig. 15). For the first time in the history of our species we have more food
that we can eat.
Another major contributor to our increased weight is the constant snacking. In the 1960’s
we ate three meals a day and little else in between. Today we have available a huge variety
of fast processed sugar laden foods at our disposal. Sugar is addictive and we embrace this
practice of constant snacking. The consequence of this is that we are continually boosting
our insulin levels so that we have very few insulin free periods during the day (Fig. 16)
compared to the 1960’s when we had considerable insulin free periods (Brukner 2018).
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Figure 15: Change in portion sizes 1950 to today

Figure 16: The effects of constant snacking (Brukner 2018).

It’s not just the snacks we eat that contribute to obesity, it’s in large part due to the sugar
sweetened beverages (SSB), the fruit drinks, and the coffee we drink.
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Sugar Sweetened Beverages
Most at risk from these SSB drinks are teenage boys who consume at least a litre per week
(French et al. 2013). A single drink can contain 10 teaspoons (tspns) of sugar. This is greater
than the 9/day recommended by WHO for men and the 6/day for women (Creed 2005).
Research shows that those who consume high levels of SSBs are also likely to be eating high
levels of other junk food such as pies, chips and hamburgers (Scully et al. 2017). Although
this is in part due to an addiction to sugar, it’s also because SSBs do not provide a feeling of
satiety that would result in reduced food consumption (Maersk et al. 2012)
In 2017 a study by the Australian National University showed that consumption of SSB can
lead to the development of T2D. The study monitored 4,000 people in Thailand from 2005
to 2013. Women who drank one or more beverages per day had a 90% elevated risk of
developing the disease irrespective of their weight. Men were significantly less likely to
develop the disease. These drinks can also contain caffeine, 37mg/330ml can. This can
contribute to sleeplessness and headaches.
Whilst consumption of sports and energy drinks, and caloric soft drink in the Asia Pacific
region has grown steadily over the period 200-2014, the greatest growth has been in
consumption of fruit drinks. These are very obesogenic as they contain the juice (and hence
the sugar) from multiple pieces of fruit and no fibre. An orange contains about 3 teaspoons
of sugar, so if a 330 ml bottle of orange juice is made from 4-10 oranges you are getting 1230 tspns sugar and no fibre. Fruit juices also contain the added sources of sugar, i.e., agarve
and HFCS. This really ramps up the amount of sugar being consumed and the majority of
this sugar being fructose it contributes directly to NAFLD.
The challenge in getting people to change their eating habits and eat more healthy food is
1. Processed food is quickly and readily available.
2. People in lower socioeconomic brackets tend to consume more processed foods.
This is because they are often time-poor. They don’t have the time to access and
prepare fresh food.
What we need to do is to turn this around.
Establishing exercise programs or providing exercise facilities is not going to achieve
anything. Those who need to, don’t have time to undertake exercise programs. Besides,
weight loss and hence T2D remission is 80% diet and only 20% exercise. So, although
exercise is important for maintenance of overall health it is unlikely to contribute
significantly to weight loss and hence to remission of T2D.
Potential Regulatory Measures
1. Education-in diet and how to prepare real food.
Most people have very conventional ideas when it comes to diet. They believe the
conventional viewpoint of balanced diet comprising several servings of carbs together with
vegetables and fruit and a little bit of meat, fish or poultry. These ideas are so ingrained in
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the mindset of people that it is very difficult to overcome this. Nonetheless it is possible
and there is a great deal of material available from prominent people, especially sports
people who have been through this conceptional change and this can really help e.g., S
Watson LCHF. What seems to work effectively is a model where T2D patients are supported
by a coach (for want of a better word) who coaches them through the transition to a low
carb lifestyle. This is essentially the model used in the Virta study (Hallberg et al. 2018).
This study utilizes continuous care through intensive, digitally enabled support including
telemedicine access to a medical provider (physician or nurse practitioner), health coaching,
nutrition and behaviour change education and individualized care plans, biometric
feedback, and peer support via an online community. A similar model was used in the
DiRECT trial (Lean et al. 2018). This programme allowed almost half of participants to revert
to a non-diabetic state, off antidiabetic drugs at 12 months, and 68% stopped
antihypertensive medications with no rise in blood pressure.
Initially this program should be rolled out for those already diagnosed with T2D, or who are
obese and therefore at high risk of developing T2D.
In the longer term considerable benefit would accrue from rolling out such a program in
schools. It would make students aware at an early stage of the health issues surrounding
the foods and drinks they consume and this would work to prevent additional cases of
diseases associated with consuming improper food.
Four essential areas for Nutrition and Food Science education programs have been
identified by an Australian study (Sadegholvad et al. 2017).
1. Key nutrition messages to a healthy lifestyle;
2. Skill development programs to enhance health and wellbeing;
3. Ethical food-related lessons to support environmental sustainability, farm animal
welfare, local producers, and food security; and,
4 Introductory lessons about foods from farm to plate to facilitate more informed
food choices.
In the context of such school programs it is CRITICAL that they are NOT sponsored by
businesses involved in food production, as that would lead to a conflict of interest. It is also
critical that those implementing such a program do not have financial or other links to food
manufacturers or suppliers.

2. Food Labelling
Food labelling is very obscure for good reasons. For years manufacturers have been adding
sugar to their processed food products and they don’t want consumers to know they have
been doing this. This is why manufacturers have corporate partnerships with entities such
as the Australian Dietitians Association (ADA)4. Currently labelling focuses on the calorific
input. However what consumer really need to know is “how much sugar am I consuming
when I eat this product” and not how many calories am I consuming or how many grams of
fat . Manufacturers can get around this problem by having different names for sugar, e.g.
4

Of interest in this context is that the ADA have renounced all such corporate partnerships.
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how many consumers know that dextrins, or corn syrup or agarve are in fact sugar. What
consumer need to know when they look at a food label is how much sugar; all forms of
sugar is in the product. This should be clearly indicated on the label so that consumers can
make an informed choice.
Sugar increases the “desirability” of a product. It’s addictive, it makes us feel good. Sugar is
associated with a good feeling e.g., honey-pie, sweetie-pie, sugar-babe etc. We desire
sugary products, they make us feel good. What manufacturers do to feed to this is to add
sugar to various products. It increases the desirability up to a point. Beyond that point the
desirability decreases. That point is known as the “BLISS POINT” (Fig. 17). Manufacturers
carefully determine the bliss point of each product and add sugar up to the ‘bliss point”.
This means that each product on the market will have the most acceptable amount of sugar
added to it. If you were to take out of a supermarket all of those products that have added
sugar, there would be virtually nothing left (Fig. 18).

Figure 17: Adding sugar increases the desirability of a food product up to a point (Taubes 2016).
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Figure 18: If you remove all those foods from a supermarket (upper panel) there would be very little left
(bottom panel) (McNab 2015).

Although manufacturers are required to list the amount of added sugar on the Nutritional
Label, there are a number of products that contain sugar but are considered as sweeteners
and not included as sugar. Examples of these would be agarve, corn-syrup, malt extract,
dextrins and so on. These do have to be listed on the label but not as part of the sugar
content.

3. Sugar Tax
A number of countries around the wold have implemented a sugar tax on junk energy
dense foods and/or sugar sweetened beverages (SSBs) in an attempt to reduce
consumption and hence obesity (Fig. 19). In January 2014, the Mexican government
implemented an 8% tax on nonessential foods with energy density 275 kcal/100 g and a
peso-per-liter tax on SSBs. A review one year after implementation of the tax found that
household purchases of nonessential energy-dense foods had declined (Batis et al.
2016). After three years consumption of SSBs had decreased 6.3% whilst consumption
of bottled water had increased 16.3% with most increases occurring in low and middle
income households (Colchero et al. 2017). Similar results were found for the city of
Berkeley, California, the first city in the US to introduce a sugar tax in January 2015. A
review of the policy after the first year found that due to increased prices of SSBs sales
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declined, whilst sales of untaxed beverages (especially water) increased (Silver et al.
2017). This is significant as an earlier study on consumption of SSBs had shown that
replacement of SSBs with non-calorific drinks such as water led to a 2-2.5% average
weight loss (Tate et al. 2012).
A number of studies have used modelling to assess the effects of introducing a sugar tax,
or an SSB on public health. Schwendicke and Stolpe (2017) evaluated the impact of a
20% SSB-sales tax on overweight and obesity in Germany. They found that an SSB tax
could have significant impact on overweight and obesity, which could translate into
substantial reductions of morbidity and mortality. Zhen et al. (2014) reported similar
results for their study on the US. Implementation of a sugar tax would lead to a drop in
consumption of SSB’s with consequent benefits in public health. Sanchez-Romero et al.
(2016) used an established computer simulation model of cardiovascular disease (CVD)
and country-specific data on demographics, epidemiology, SSB consumption, and shortterm changes in consumption following the SSB tax in order to project potential longrange health and economic impacts of SSB taxation in Mexico. While the long-term
impact of Mexico's SSB tax is not yet known, the results suggest that Mexico's SSB tax
may substantially decrease morbidity and mortality from diabetes and CVD while
reducing healthcare costs.
Modelling has also been used to estimate the effects of a sugar tax in Australia
(Nomaguchi et al. 2017). This study examined the effects of a 20% SSB tax on total
lifetime productivity in the paid and unpaid sectors of the economy. The study showed
that the tax would increase health outcomes and productivity and decrease healthcare
costs (Table 3).
Table 3: the benefits of a 20% tax on SSBs in Australia.

Another study used modelling with the 2010 population as a benchmark and showed
considerable financial benefits to be gained as a result of implementing a20% tax on
SSBs (Table 4) (Veerman et al. 2016). Then benefits accrue from reduction in new cases
of T2D, Heart disease and Stroke. This results in decreased health expenditure. Another
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benefit is the increased revenue that can be used to implement strategies for prevention
of obesity related diseases.
Table 4: The effects of a 20% SSB tax on Australia (Veerman et al. 2016).

Figure 19. Countries or regions that have implemented a sugar tax on SSBs.
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4. Tax deduction for gym memberships
The responsibility for the obesity (and hence T2D) epidemic is ascribed to our sedentary
lifestyle. We are not getting enough exercise. However, obesity correlates with poor socioeconomic status (Taubes 2010). Those at the lower end of the socio-economic scale are
most like to suffer from obesity despite the fact that they are also the most likely to be
engaged in physically active jobs. Recent decades have seen a huge increase in gym
memberships and increased participation in physical activity although most of this has
involved people at the higher end of the socioeconomic scale. Unfortunately, the people
who most need to participate in physical activity are least likely to do so either because they
can least afford to do so, or because they are time poor. One strategy that might help to
alleviate this problem would be to offer a tax deduction on gym memberships. Physical
exercise although it won’t lead to sustainable weight loss end hence T2D remission is
something that is important for overall health and would pay considerable dividends in
improving health and reducing the cost of health expenditure (Luke and Cooper 2013)
(Veerman et al. 2016).
It’s envisaged that a tax deduction on gym membership although involving some cost to
government would pay for itself many fold by reducing health care costs. In particular it
should be stressed that those who suffer most from obesity are those who can least afford
gym memberships and who would benefit most from them.

5 Reduction in Marketing of high sugar foods to children
More disposable income is now available to many families, and consequently, parents
appear more willing to buy goods for their children than in the past. This may be the result
of a combination of factors, including smaller family size, people postponing having children
until later in life and the fact that there are more dual income families. Whatever the cause,
the result is that children and young people are now an important demographic for
advertisers. This is because they not only influence their parents' buying decisions, but they
are also the adult consumers of the future (Jolly 2011).
How children understand advertising
1. Up to four years: advertisements seen as entertainment
2. Ages six to seven years: believe advertisements provide information
3. Ages seven to eight years: cannot distinguish between information and intent to
persuade
4. Ages ten to twelve years: can understand motives and aims of advertising, but
most unable to explain sales techniques
A British Heart Foundation and Children’s Food Campaign concluded that food marketing to
children is almost always for unhealthy products and this plays an important role in
encouraging unhealthy eating habits which are likely to continue into adulthood.[29]
Further, evidence suggests that advertisements affect food choices at both brand and
category level. That is, a McDonald's hamburger advertisement is likely not only to make it
more probable that a person will buy a McDonald’s hamburger in preference to another
brand, but also that the person will buy a hamburger per se (Jolly 2011).
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Considerable research has been conducted in Australia which complements that undertaken
overseas. The Coalition on Food Advertising to Children concluded in 2007:
Children and youth represent a primary focus of food and beverage marketing initiatives.
Food companies spend hundreds of millions of dollars on marketing and advertising, in
order to maintain and increase market share. In recent decades there has been a marked
increase in spending on food marketing.
There is no doubt that food processors have targeted children as a means of influencing
family purchasing decisions (Jolly 2011).

SOCIAL AND CULTURAL FACTORS AFFECTING HEALTHY EATING*
From the forgoing it emerges that the most effective approach to dietary intervention
treatment of T2D would be a model where:
1. Participants had access to continuous coaching by a nurse practitioner.
2. Have access to web based support.
3. Participants have access to varieties of real food.
4. Participants are able to prepare real food meals.
5. Participants have access to gym facilities to undertake physical activity and
improve their physical wellbeing.
These conditions are the ideal situation and are more likely to be met by those living in a
city environment compared to those in a country town or an isolated settlement.
However different models would apply to participants living in different areas, e.g., in a city
the support might take the form of frequent face-to-face meetings with a nurse practitioner
or coach who would monitor progress and ensure it’s kept on track. This would be helped
by group participation in exercise sessions. In a country environment it would be more
difficult to implement such a strategy, and in remote communities even more difficult.
However, it should be recognised that one model will not fit all, and if a model can be
effective in a city environment and result in remission of T2D, the benefits in terms of
reduced health expenditure in that environment can be applied to implementing more
costly strategies in country towns or remote communities.
Models that apply to country towns would probably rely more on web based support as
would models for remote communities. One aspect that would be important for country
town would be group support where those undertaking the program would support each
other with regular face-to-face meetings and information exchange.
Remote communities present a different problem as they would be unlikely to have the
group support that could operate in country towns or cities (Shaw and Tanamas 2012). For
these communities a different type of model would have to be developed. It could involve
provision or pre-prepared meals supported by frequent meetings with a health-practitioner.
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BEHAVIOURAL ASPECTS OF HEALTHY EATING* AND EFFECTIVE
DIABETES SELF-MANAGEMENT
Cultural/Work Related:
The major impediment for these participants would be cultural or work related, if only one
person in the family is following a dietary restriction treatment it might be difficult if they
are the only one in the family doing so. Similarly, in a work situation it might be difficult as
people may often find themselves at a business lunch or dinner and would not have the
opportunity to follow their prescribed diet.
Socioeconomic status:
Those at the lower end of the socioeconomic scale suffer disproportionately from obesity
and its related diseases despite the fact that they have physically active jobs. The problem
is that they are time poor and just don’t have either the time to access and prepare real
food. They may often have more than one job and may have to feed the family between
day and evening jobs. In addition to the time impediment, cost is also a problem. Real food
costs more than easily available processed food.
In addition, those at the lower end of the socioeconomic scale often don’t have the level of
education that facilitates participation in lifestyle intervention programs. They lack the
knowledge to prepare appropriate real food. Understanding Nutrition Information Labels
on foods can be a problem for them and hence leads them to make poor choices in what
foods to consume.
Institutionalisation:
Those institutionalised in hospitals, nursing homes, or prisons would have difficulty adhering
to a specific diet unless they received support from a medical practitioner in charge of the
lifestyle intervention. Diets in such institutions are generally highly inappropriate in that
they are sugar rich. Those in charge of such institutions have a poor understanding of the
effects of high carb diets and are poorly motivated to spend the time or money to prepare
real food.

CONCLUSIONS
The studies that have been carried out on the effects of dietary interventions on remission
have shown that such an approach is a viable strategy for treatment of T2D. High levels of
remission of T2D can be achieved by severe carb restriction in patients who already have
the disease, in some cases for several years. The model that seems to work effectively is
initial development of a program in consultation with a medical practitioner, followed by
web based support, and face-to-face meetings with a supporting nurse practitioner. In
addition to remission of T2D, dietary intervention can result in remission of risk factors for
cardiovascular disease and cardiac disease. The dietary intervention strategy can result in
considerable cost savings both to the patient and to the health system and should be
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implemented wherever possible. The model can be most effectively implemented in larger
towns and cities, but since most Australians live in these environments a dietary strategy
will have broad applicability in Australia.
Difficulties lie in implementing this strategy in more remote communities and it may be that
a different approach may be need to be implemented to support those in remote
communities who want to follow such a strategy. There may also be situations where
cultural or other influences make it difficult to follow a dietary strategy and again different
support strategies may need to be put in place.
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