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Friday, 12 October 2018 

Lodged via e-mail to:  laehsc@parliament.wa.gov.au 

Dear Committee, 

Response to the Inquiry into the role of diet in type 2 diabetes prevention and management and 

the Terms of Reference: C. The use of restrictive diets to eliminate the need for type 2 diabetes 

medication 

I am writing this Response in relation the above Inquiry. 

My Background  

I am a private Clinical Nutritionist practicing in the South West of Western Australia in the country 

town of Dardanup, near the regional centre of Bunbury.  I have a degree in Nutritional Medicine and 

a 1st class research honours degree in Nutrition and Dietetic medicine in Parkinson’s disease cell 

research. 

I consult to clients from around the South West of Western Australia with a variety of chronic health 

conditions ranging from mental health disorders, degenerative diseases, gastrointestinal issues and 

metabolic disorders such as type 2 diabetes (T2D). I utilise evidence-based diet, nutritional and food 

therapies as tools to assist patients with their health and wellbeing. I am completely independent 

and do not work for, receive funds, sponsorships, gratuities or incentives from any food, beverage, 

pharmaceutical or any other industry. 

Key Points from Submission 

The key points I would like the Committee to consider are as follows and are outlined further in my 

submission: 

- Formal recognition and adoption of low carbohydrate diets as a dietary tool and option to be

discussed with T2D patients, or at-risk patients.

- Use of insulin testing earlier in the diagnostic process of people at risk of T2D.

- Public sector development of resources to assist people with T2D and the public along the

lines of those adopted in the UK and US in regard to a low carbohydrate dietary pattern.
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Yours Sincerely, 

Liz Mountford  

Clinical Nutritionist 

Bachelor of Health Science in Nutritional Medicine 

1st Class Research Honours Degree – Parkinson’s disease 

Associate Nutritionist - Nutrition Society of Australia 

Member of Nutrition Society of Australia and ANTA 

w: www.fant.com.au 
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Type 2 Diabetes (T2D) 

At the basic level, T2D is a disease that results in high blood glucose levels, increased glycated 

haemoglobin (HBA1C) and is usually categorised as pre-diabetes or diabetes, depending on the level 

of blood glucose levels and HBA1C.  However, in the early pre-disease stages, many people will have 

normal blood glucose readings but they may show initial stages of the disease with characteristic 

hallmarks of excessive levels of insulin outside of the healthy metabolic range (1). 

 There are various ways to identify excessive levels of insulin, including 

i. Physical markers– these can be very vague but usually become increasingly problematic as 

the disease progresses and can include:  fatigue, mid abdominal adiposity (the spare tyre), 

skin tags and dark patches of skin mostly in the neck, armpits, and skin folds. 

ii. Biological markers – normal blood glucose levels but increased blood insulin levels. High 

insulin levels are usually a response from the body attempting to return circulating blood 

glucose levels back to the normal circulating range of approximately 4  grams or 1 teaspoon 

of glucose (2). 

Currently in Australia it is estimated that that a person may have T2D for up to 7 years before being 

diagnosed and is estimated to impact up to 500,000 Australians (3).  

At this point in Australia, testing an “at risk” person’s insulin response is not routine. In general, it is 

not until a patient presents to their doctor or specialist feeling unwell for a lengthy period, that any 

form of testing is completed, which is usually only to test blood glucose levels. Symptoms of T2D 

that has progressed may include: 

i. Increased thirst; 

ii. Increased urination frequency; 

iii. Unresolved or more frequent infections; and 

iv. Fatigue and weight issues. 

Note:  

Clinically, I am aware of the symptoms associated with dysfunctional insulin levels and where 

practicable refer clients back to their doctors for further investigations and testing.  

In my opinion, greater awareness for both the public and health care practitioners is required is to 

identify people with dysregulated insulin levels despite normal blood glucose levels. This may lead to 

better outcomes by introducing dietary interventions earlier helping to normalise metabolic 

processes, preventing any further progression to T2D. 
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Current dietary advice 

To date in Australia, to the best of my knowledge there are no “best practice dietary guidelines” for 

the management of T2D. The default is to refer to the Australian Dietary Guidelines (ADGs), but this 

would be beyond the scope of the intended purpose of the ADGs. It would not be appropriate to use 

them for two main reasons, 

1. The primary suggested purpose of the ADGs is not to treat people with a diagnosed medical 

condition such as T2D, but to focus on a healthy population by reducing dietary risks of 

certain health issues (including T2D).  

2. The evidence base used to inform the ADGs, predominantly uses non-experimental studies 

such as epidemiology or observation studies. In general, these types of studies can only 

suggest a possible connection or association between an exposure such as diet, to a disease 

or health outcome. These types of studies cannot define a cause and effect relationship to a 

disease or health outcome for individuals. 

The primary issue faced when health care practitioners refer to the ADGs for T2D management, to 

the best of my knowledge, is that they have not been clinically tested in the form of randomised 

clinical trials, or had outcomes measured in either healthy populations to reduce risks of medical 

conditions such as T2D, or to manage T2D. Moreover, the ADGs state on Page 2 of the Introduction 

section: 

“The Guidelines do not apply to people with medical conditions requiring specialised dietary advice, 

or the frail elderly people who are at risk of malnutrition” (4). 

However, despite the lack of clinical evidence, the ADGs are consistently cited, especially in public 

health as the dietary pattern of choice to manage the medical condition of T2D. 

Due to the lack of evidence and reporting outcomes in the effectiveness of using the ADGs to 

manage T2D from a dietary perspective, I defer to the substantial body of research evidence in the 

form of randomised clinical trials and offer my patients a low carbohydrate dietary pattern to help 

manage their blood glucose levels (see Table 1). 

The evidence to support the therapeutic use of a low carbohydrate dietary pattern 

The current aim of diabetes management is to keep blood glucose levels as close to the normal 

target range between 4 to 6 mmol/L (fasting), to help prevent both short-term and long-term 

complications (5). Currently there are 3 main interventions considered for treating T2D:  

- lifestyle,  

- pharmacological and more recently  
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- surgical.  

To date, I have not been able to find any outcomes that have measured the long-term effectiveness 

of the current treatment strategies, especially lifestyle modifications in terms of dietary changes. 

However, a recent report highlighted the following costs and medication use around diabetes 

management, which may indicate current strategies are not producing expected outcomes with an 

increase in both costs and medicine use: 

1. An 86% increase in direct healthcare costs of diabetes between 2000-01 and 2008 – 09, with 

most costs spent on hospitals and medications (6) .  

2. The personal income of a person with diabetes is estimated to be 3-4 times less than for a 

person with diabetes at medium weekly wage ($A393.15 vs $1306.81). This disparity is 

predominately due to people having to leave the workforce due to health complications 

from T2D (6). 

3. 24% of people with T2D in the 12 months to June 2018 needed insulin to gain optimal blood 

glucose control (7). It is worth noting that weight gain is a common unwanted side effect for 

a person commencing insulin therapy. Therefore, any strategies that can reduce the bodies 

dependence on the need for insulin would be beneficial health wise, such as reducing foods 

that elicit an abnormal insulin response and levels due to unregulated blood glucose 

excursions. 

A low carbohydrate dietary pattern was used and has been established for over 200 years to manage 

blood sugar levels  (8).  Most people with T2D that choose to modify their dietary pattern to use low 

carbohydrate dietary approach, can see a variety of key benefits, including but not limited to: 

1. Stabilisation and normalise of both insulin and blood glucose levels in a very short period (9). 

2. A reduction in HBA1C (8) .  

3. It is simple for patients to follow with the correct level of education and support, namely 

i. Reduce foods high in sugars;  

ii. Reduce foods high in starches; and 

iii. Whole foods only. 

4. It is cost effective for the patient as they only need to modify their dietary pattern and the 

foods they consume are readily available in many local supermarkets or farmers markets. 

i. Many people may view a low carbohydrate eating pattern as a restriction diet. In 

fact, as a Clinical Nutritionist I add many foods back into people’s diets that they 

may have previously avoided for various reasons. Increased foods include but not 

limited to; quality sources of proteins such as meats, eggs and lentils, a wider variety 
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of non-starchy salads and vegetables, nuts and seeds, full fat dairy products such as 

cottage cheese, milk, natural yoghurts, cheese and lower sugar fruits such as berries.  

5. Studies have found a spontaneous reduction in food with an increase in satiety due to the 

different focus on what foods are being consumed such as quality proteins, healthy fats and 

non-starchy vegetables and salads, therefore the need to focus on “counting calories” 

becomes redundant (9). 

6. Weight loss (10). 

7. Improvements in cardiovascular risk parameters (10). 

8. It can delay the need for either pharmacological or surgical interventions or in fact many can 

reduce medications (11). 

9. Low risk of complications and adverse effects for most patients with T2D, including using a 

remote care model (11). 

10. I have attached a summary table in an appendix (Table 1) of 76 clinical trials all outlining 

clinical benefits of using a low carbohydrate dietary pattern on weight and metabolic risk 

factors in (12).  

11. Figure 1 summarising the lengths of clinical trials on low carbohydrate diets and shows they 

lasted from less than 6 months and 6 of the trails lasted up to 2 years.  

Figure 1 - Count of low carbohydrate clinical research categorised by duration 

 

 

Note: * the data from these 6 studies are pooled data in the form of meta-analysis therefore the 

duration of each study used in each meta-analysis may vary and fall outside of the designated 

duration cut offs used in figure 1. 

Total
Duration:  * see note 6
Duration: Less 6 Months 32
Duration: Equal to & greater 6 months 32
Duration:  Equal 2 years + 6

6

32 32

6



Page 7 of 29 
 

To date, despite the clinical evidence in the form of clinical trials demonstrating the safety and 

efficacy of a low carbohydrate dietary pattern, there appears to be resistance in the broader health 

community to formally adopt this as a therapeutic option to discuss with patients in a clinical setting. 

This reluctance may be due to many factors such as; 

i. Lack of knowledge; 

ii. Not keeping up to date with the latest research evidence base; 

iii. Lack of experience; 

iv. Lack of resources; 

v. Conflict of interests; and 

vi. Personal bias.  

Investigation is needed to understand from health care professionals the key external drivers for not 

having it as an option to discuss with patients.  

Note:  

Ensuring that the patient is fully supported in their choice of dietary intervention is extremely 

important. If a health care professional is not fully supportive of a dietary intervention then 

therapeutic outcomes for the patient will be difficult and not achieved, and in the case of T2D, it is 

the normalisation of blood sugars, insulin and HBA1C. 

Clinical Practice 

The foods that are likely to cause blood glucose issues with people with T2D diabetes are 

carbohydrate-based foods, especially: 

i. Foods high in added sugar such as sugar sweetened beverages, cakes, biscuits, sweets, 

liquid breakfasts drinks, energy drinks, cereal bars and many boxed cereals. 

ii. Foods high in natural sugars including fruits such as bananas, dried fruits and fruit purees. 

iii. Refined grain-based foods such as boxed cereals, pasta and breads. 

iv. Foods high in starch such as white rice and potatoes.  

Clinically, I work with my patients to understand their individual food culture, needs and use a basic 

range of dietary tools to help guide them through dietary choices that will stabilise and help manage 

their blood glucose levels.  

Some basics tools I use include visual aids developed by a GP in the UK (8) to demonstrate the effect 

different foods have on blood glucose levels compared to 1 teaspoon of sugar. I find this has the 

biggest impact for patients, as many cannot understand from a food perspective why something that 

may traditionally be viewed as “healthy” (and included as the main portions within the ADG’s such 
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as foods high in starch, cereals and fruits high in sugars) can have such an effect on blood glucose 

levels. See graphics below for examples: 
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I also provide a comprehensive list of: 

i. Food choices and alternatives; 

ii. Access to an online nutrition database with whole food recipes tailored to a low 

carbohydrate dietary pattern;  

iii. Lists of evidence-based reading resources; and 

iv. Referrals to other heath care providers such as Exercise Physiologists if required. 

In  general a very low carbohydrate diet is considered between 20 – 50 grams per day, and less 

restrictive carbohydrate intake is between 50 – 150 grams per day (12).  

Clinically, in terms of reducing the carbohydrate intake of a patient’s diet, this is heterogenous to 

each person. Depending on the critical nature of the patient’s symptoms and the patient’s 

preferences, I usually commence at the higher end of these recommendations and adjust down 

according to their response. 

Going Forward 

In general, with the correct level of education and support, most people that choose a low 

carbohydrate dietary pattern to help manage their T2D, do extremely well and this is supported with 

the current body of research literature (Table 1). 

At this point, giving a patient the choice of a low carbohydrate dietary pattern is not common 

practice especially in the public health system. Not having this as an option significantly lowers the 

evidence based dietary choices and tools available for people suffering from T2D. Having choices is 
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important especially if people are not responding to the current default dietary advice to normalise 

biological markers such as blood glucose levels, insulin levels and HBA1C. 

There are many demonstrated effective and successful initiatives that have been developed and 

used in other countries to support patients managing T2D using a low carbohydrate dietary pattern.  

As an example, in the UK there is an online platform www.diabetes.co.uk which is an information 

hub and utilises an online low carbohydrate education tool for people with T2D as well as peer to 

peer support and mentoring services. This solution would be extremely beneficial in Western 

Australia to reach remote and rural areas to support patients with T2D. As I practice in regional 

South West, Western Australia and many of my patients live in rural locations, I find utilising on line 

platforms extremely valuable. 

In the US they are also using an online clinical service www.virtahealth.com that focus on low 

carbohydrate dietary patterns  to support patients with T2D with the aim of reducing both medicines  

and the risk of long term complications of patients. More significant is that Virta Health are currently 

tracking and publishing clinical outcomes and reporting the following: 

i. 94% of users eliminate the use of insulin within the 1st year. 

ii. 60% reverse their T2D within the first year by achieving a HBA1C less than 6.5% 

without any glycaemic pharmacological control or metformin. 

iii. An average reducing in HBA1C of 1.3% after 1 year. 

In closing, I would like to stress the following key points that need to be reviewed to help manage, 

reduce costs and prevent further acerbation of T2D related health issues or increasing disease 

numbers: 

• Low carbohydrate dietary patterns are supported by a substantial body of clinical research 

and need to be provided as an informed choice to the public as a safe and effective tool to 

help manage T2D from a dietary perspective. 

• The correct education and tools using the most up to date research for both the public and 

health care professionals free of bias or conflicts of interest (particularly commercial ones) 

need to be developed. 

• 100% support must be provided by all health care practitioners to support a patient’s choice 

especially if a patient wishes to adopt a low carbohydrate dietary pattern.   

• Better early identification of people at risk through detection of insulin abnormalities can be 

key for early intervention to halt the progression to T2D. 

• Capitalising and spring boarding from successful initiatives that are already in place from 

other countries can help fast track programs to the wider community in Western Australian. 

http://www.diabetes.co.uk/
http://www.virtahealth.com/
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• Any conflicts of interest in the form of monies or gratuities provided by industry for current 

dietary guidelines need to be declared so that the public are aware of any potential, actual 

or perceived conflicts that may have driven the production of the information they are 

reading.  

If I can be of any further assistance, please do not hesitate to contact me. 
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Appendix 

Table 1 - Clinical research summary using a low carbohydrate dietary pattern in humans 

Year Author Title Summary Population Type N Type Duration 

017 McKenzie A Novel Intervention Including 

Individualized Nutritional 

Recommendations Reduces 

Hemoglobin A1c Level, 

Medication Use, and Weight in 

Type 2 Diabetes 

This study demonstrates an individualized program delivered and supported 

remotely that incorporates nutritional ketosis can be highly effective in 

improving glycemic control and weight loss in adults with T2D while 

significantly decreasing medication use.  

T2D 262 non-randomized 

parallel arm 

prospective 

70 days 

2017 Saslow Twelve-month outcomes of a 

randomized trial of a moderate-

carbohydrate versus very low-

carbohydrate diet in 

overweight adults with type 2 

diabetes mellitus or 

prediabetes 

The results suggest that adults with prediabetes or noninsulin-dependent 

type 2 diabetes may be able to improve glycemic control with less 

medication by following an ad libitum very low-carbohydrate ketogenic diet 

compared to a moderate-carbohydrate, calorie-restricted low-fat diet. 

Additional research should examine both clinical outcomes and adherence 

beyond 12 months. 

T2D 34 RCT 1 year 

2017 Taus A very low calorie ketogenic 

diet improves weight loss and 

quality of life in patients with 

adjustable gastric banding. 

KD can improve the weight loss and quality of life in patients who 

underwent LAGB and failed at losing more weight allowing a weight loss 

comparable to that obtained with a further calibration and it is useful to 

avoid drastic calibrations and their collateral effects. 

s/p gastric banding for 

weight loss 

20 non-randomized 2 arm 

prospective 

8 weeks 

2017 Tsaban Dynamics of intrapericardial 

and extrapericardial fat tissues 

during long-term, dietary-

induced, moderate weight loss  

Moderate but persistent dietary-induced weight loss substantially decreased 

both IPF and EPF volumes. Reduction of pericardial adipose tissues is 

independently associated with an improved lipid profile. The Mediterranean 

diet, rich in unsaturated fats and restricted carbohydrates, is superior to an 

LF diet in terms of the IPF burden reduction.  

Patient with moderate 

abdoinal obesity 

80 RCT 18 months 
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Year Author Title Summary Population Type N Type Duration 

2016 Mansoor Effects of low-carbohydrate 

diets v. low-fat diets on body 

weight and 

cardiovascular risk factors: a 

meta-analysis of randomised 

controlled trials 

This meta-analysis demonstrates opposite change in two important 

cardiovascular risk factors on LC diets – 

greater weight loss and increased LDL-cholesterol. 

  
Meta-analysis n/a 

2016 Hall Energy expenditure and body 

composition changes after an 

isocaloric ketogenic diet in 

overweight and obese men 

A logical consequence of the carbohydrate–insulin model is that decreasing 

the proportion of dietary carbohydrate to fat without altering protein or 

calories will reduce insulin secretion, increase fat mobilization from adipose 

tissue, and elevate the oxidation of circulating free fatty acids (FFAs). For 

those participants following the Ketogenic Diet, insulin response was 

superior to comparative diet. 

obese men 17 metabolic ward 

crossover 

8 weeks 

2016 Wycherley Long-term effects of weight loss 

with a very-low carbohydrate, 

low saturated fat diet on flow 

mediated dilatation in patients 

with type 2 diabetes: A 

randomised controlled trial. 

In patients with obesity and T2DM, HighCHO diet and LowCHO diet have 

similar effects on endothelial function. 

obese patients with T2D 115 RCT 1 year 

2015 Sackner-Bernstein Dietary Intervention for 

Overweight and Obese Adults: 

Comparison of Low-

Carbohydrate and Low-Fat 

Diets. A Meta-Analysis 

This trial-level meta-analysis of randomized controlled trials comparing 

LoCHO diets with LoFAT diets in strictly adherent populations demonstrates 

that each diet was associated with significant weight loss and reduction in 

predicted risk of ASCVD events. However, LoCHO diet was associated with 

modest but significantly greater improvements in weight loss and predicted 

ASCVD risk in studies from 8 weeks to 24 months in duration. These results 

suggest that future evaluations of dietary guidelines should consider low 

carbohydrate diets as effective and safe intervention for weight 

management in the overweight and obese, although long-term effects 

require further investigation. 

  
Meta-analysis n/a 
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Year Author Title Summary Population Type N Type Duration 

2015 Gardner Weight Loss on Low-Fat vs. 

Low-Carbohydrate Dietsby 

Insulin Resistance Status 

Among Overweight Adultsand 

Adults With Obesity: A 

Randomized Pilot Trial 

Both diets demonstrated significant weight loss, as well as improved 

biomarkers for many disease risk factors.  

obese adults 61 RCT 6 months 

2015 Throning Diets with high-fat cheese, 

high-fat meat, or carbohydrate 

on cardiovascular risk markers 

in overweight postmenopausal 

women: a randomized 

crossover trial. 

Diets with cheese and meat as primary sources of SFAs cause higher HDL 

cholesterol and apo A-I and, therefore, appear to be less atherogenic than is 

a low-fat, high-carbohydrate diet. Also, our findings confirm that cheese 

increases fecal fat excretion.  

overweight 

postmenopausal women 

14 randomized crossover 12 weeks 

2014 Bazzano Effects of Low-Carbohydrate 

and Low-Fat Diets 

The low-carbohydrate diet was more effective for weight loss and 

cardiovascular risk factor reduction than the low-fat diet. Restricting 

carbohydrate may be an option for ersons seeking to lose weight and reduce 

cardiovascular risk factors. 

Adults without CVD or DM 148 RCT 1 year 

2014 Jonasson Advice to follow a low-

carbohydrate diet has a 

favourable impact on low-grade 

infl ammation in type 2 

diabetes compared with advice 

to follow a low-fat diet 

Low Carbohydrate Diet was found significantly to improve the subclinical 

inflammatory state in type 2 diabetes. 

Adults with T2D 61 RCT 6 months 

2014 Maekwa Retrospective Study on the 

Efficacy of a Low-Carbohydrate 

Diet for Impaired Glucose 

Tolerance 

The LCD is effective for normalizing blood glucose and preventing 

progression to type-2 diabetes in patients with IGT. 

Japanese patients with 

impaired glucose 

tolerance 

72 2 arm Retrospective 12 months 

2014 Moreno Comparison of a very low-

calorie-ketogenic diet with a 

standard 

low-calorie diet in the 

treatment of obesity 

In a group of obese patients, the VLCK diet was significantly more effective 

than a standard LC diet. At one year followup in the group with VLCK diet, 

most of the patients loss more than 10 % of their initial weight and lean 

mass was well preserved. 

obesity 53 RCT 12 months 
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Year Author Title Summary Population Type N Type Duration 

2014 Saslow A Randomized Pilot Trial of a 

Moderate Carbohydrate 

Diet Compared to a Very Low 

Carbohydrate Diet in 

Overweight or Obese 

Individuals with Type 2 

Diabetes 

Mellitus or Prediabetes 

Results suggest that a very low carbohydrate diet coupled with skills to 

promote behavior change may improve glycemic control in type 2 diabetes 

while allowing decreases in diabetes medications. 

overweight of obese 

adults with T2d or 

prediabetes 

34 RCT 3 months 

2014 Tay A Very Low Carbohydrate, Low 

Saturated Fat Diet for Type 2 

Diabetes Management: A 

Randomized Trial 

Both diets achieved substantial improvements for several clinical glycemic 

control and CVD risk markers. These improvements and reductions in GV 

and antiglycemic medication requirements were greatest with the LC  

compared with HC. This suggests an LC diet with low saturated fat may be 

an effective dietary approach for T2DM management if effects are sustained 

beyond 24 weeks. 

obese patients with T2D 93 RCT 6 months 

2014 Yamada A Non-calorie-restricted Low-

carbohydrate Diet is Effective 

as an Alternative Therapy for 

Patients with Type 2 Diabetes 

Findings suggest that a low-carbohydrate diet is effective in lowering the 

HbA1c and triglyceride levels in patients with type 2 diabetes who are 

unable to adhere to a calorie-restricted diet. 

Japanese patients with 

T2D 

24 RCT 6 months 

2013 Ajala Systematic review and meta-

analysis of different dietary 

approaches to the management 

of type 2 diabetes 

Low-carbohydrate are as effective as low-GI, Mediterranean, and 

highproteindiets in improving various markers of cardiovascular risk in 

people with diabetes and should be considered in the overall strategy of 

diabetes management. 

  
Meta-analysis n/a 

2013 Ballard Dietary carbohydrate 

restriction improves insulin 

sensitivity, 

blood pressure, microvascular 

function, and cellular adhesion 

markers in individuals taking 

statins 

The results of this study suggest that a CRD could be a sustainable lifestyle 

that complements statin treatment to improve overall cardiometabolic risk, 

particularly for individuals with other risk factors indicative of metabolic 

syndrome, but future research is needed to determine the effects over a 

longer period of time.  

statin users 21 single arm prospective 6 weeks 
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Year Author Title Summary Population Type N Type Duration 

2013 Bueno Very-low-carbohydrate 

ketogenic diet v. low-fat diet for 

long-term weight loss: a meta-

analysis of randomised 

controlled trials 

Individuals assigned to a VLCKD achieve a greater weight loss than those 

assigned to a LFD in the long term; hence, a VLCKD may be an alternative 

tool against obesity. 

  
Meta-analysis n/a 

2013 Paoli Long Term Successful Weight 

Loss with a Combination 

Biphasic Ketogenic 

Mediterranean Diet and 

Mediterranean Diet 

Maintenance Protocol 

The data from this study demonstrate that the majority of subjects showed 

significant weight loss (10%) as a result of a two-phase VLCKD and were 

compliant both during the six month weight loss phase and the six month 

normocaloric maintenance phase, with no weight regain. We can suggest 

that the proposed protocol was generally successful because of (a) the 

protein mass protective effects of a VLCKD and (b) the prescription of a 

traditional Mediterranean diet in the post weight-loss phase was especially 

important for achieving “weight loss success”, i.e., continued weight loss for 

at least one year. 

healthy obese adults 89 single arm prospective 12 months 

2013 Ruth Consuming a hypocaloric high 

fat low carbohydrate diet for 12 

weeks lowers C-reactive 

protein, and raises serum 

adiponectin and high density 

lipoprotein-cholesterol in obese 

subjects 

Relative to the Low Fat/High Carb group, the High Fat/Low Carb group had 

greater improvements in blood lipids and systemic inflammation with 

similar changes in body weight and composition. This small-scale study 

suggests that HFLC diets may be more beneficial to cardiovascular health 

and inflammation in free-living obese adults compared to LFHC diets. 

obese adults 55 RCT 12 weeks 

2013 Tirosh Renal Function Following Three 

Distinct Weight Loss Dietary 

Strategies During 2Years of a 

Randomized Controlled Trial 

A low-carbohydrate diet is as safe as Mediterranean or low-fat diets in 

preserving/improving renal function among moderately obese participants 

with or without type 2 diabetes, with baseline serum creatinine <176 

μmol/L. Potential improvement is likely to be mediated by weight loss-

induced improvements in insulin sensitivity and blood pressure. 

obese adults with or 

without T2d with mild to 

moderate renaal 

dysfunction 

318 RCT - 3 arm 2 years 

2013 Walsh Effects of Diet Composition on 

Postprandial Energy 

Availability during Weight Loss 

Maintenance 

These findings suggest that a Low Fat diet may adversely affect postprandial 

Energy Availability and risk for weight regain during weight loss 

maintenance. 

overweight and obese 

young adults 

8 Randomized crossover  12 weeks 
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Year Author Title Summary Population Type N Type Duration 

2012 Ebbeling Effects of Dietary Composition 

on Energy Expenditure During 

Weight-Loss Maintenance 

Individuals on the very low carb diet had the highest resting metabolism.   
 

21 3 way randomized 

crossover 

12 weeks 

2012 Friedman Comparative Effects of Low-

Carbohydrate High-Protein 

Versus Low-Fat Diets on the 

Kidney 

In healthy obese individuals, a low-carbohydrate high-protein weight-loss 

diet over 2 years was not associated with noticeably harmful effects on GFR, 

albuminuria, or fluid and electrolyte balance compared with a low-fat diet. 

healthy obese adults 307 RCT 2 years 

2012 Hussain Effect of low-calorie versus low-

carbohydrate ketogenic diet in 

type 2 diabetes 

This study shows the beneficial effects of a ketogenic diet over the 

conventional LCD in obese diabetic subjects. The ketogenic diet appears to 

improve glycemic control. Therefore, diabetic patients on a ketogenic diet 

should be under strict medical supervision because the LCKD can 

significantly lower blood glucose levels. 

overweight or obese 

adults with T2d in Kuwait 

363 non-randomized 2 arm 

prospective 

6 months 

2012 Santos Systematic review and meta-

analysis of clinical trials of the 

effects of low carbohydrate 

diets on cardiovascular risk 

factors 

LCD was shown to have favourable effects on body weight and major 

cardiovascular risk factors. 

  
Meta-analysis n/a 

2011 Saskabe Effects of a moderate low-

carbohydrate diet on 

preferential abdominal fat loss 

and cardiovascular risk factors 

in patients with type 2 diabetes 

Six months of a moderate LCD resulted in preferential VAT (visceral adipose 

tissue) loss only in women, with significant correlations between % change 

SAT (subcutaneous adipose tissue) and both change HDL and change FBG 

(fasting blood glucose), as well as between % change VAT and change TG. 

Authors results suggest that an LCD has the potential to reduce abdominal 

fat in patients with T2DM and deterioration of serum lipid profiles. 

Japanese non-obese 

patients with T2D 

52 single arm prospective 6 months 
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Year Author Title Summary Population Type N Type Duration 

2010 Foster Weight and Metabolic 

Outcomes After 2 Years on a 

Low-Carbohydrate Versus Low-

Fat Diet: A Randomized Trial 

Successful weight loss can be achieved with either a low-fat or low-

carbohydrate diet when coupled with behavioral treatment. A low-

carbohydrate diet is associated with favorable changes in cardiovascular 

disease risk factors at 2 years.  Weight loss was approximately 11 kg (11%) at 

1 year and 7 kg (7%) at 2 years. During the first 6 months, the low-

carbohydrate diet group had greater reductions in diastolic blood pressure, 

triglyceride levels, and very-low-density lipoprotein cholesterol levels, lesser 

reductions in low-density lipoprotein cholesterol levels, and more adverse 

symptoms than did the low-fat diet group. The low-carbohydrate diet group 

had greater increases in high-density lipoprotein cholesterol levels at all 

time points, approximating a 23% increase at 2 years. 

overweight adults 307 RCT 2 years 

2010 Iqbal Effects of a Low-intensity 

Intervention That Prescribed a 

Low-carbohydrate vs. a Low-fat 

Diet in Obese, Diabetic 

Participants 

At this time, participants in the low-carbohydrate group lost 1.5 kg, 

compared to 0.2 kg in the low-fat group (P = 0.147). Lipids, glycemic indexes, 

and dietary intake did not differ between groups at month 24 (or at months 

6 or 12). 

obese patients with T2D 104 RCT 2 years 

2010 Krebs Efficacy and Safety of a High 

Protein, Low Carbohydrate Diet 

for Weight Loss in Severely 

Obese Adolescents 

Significant reduction in BMI-Z-score was achieved in both groups during 

intervention, and was significantly greater for the HPLC (high protein low 

carbohydrate) group. Both groups maintained significant BMI-Z reduction at 

follow-up; changes were not significantly different between groups.  The 

HPLC diet is a safe and effective option for medically supervised weight loss 

in severely obese adolescents.  

severely obese 

adolescents 

46 RCT 13 weeks 

2010 Thomson Changes in Body Weight and 

Metabolic Indexes in 

Overweight Breast Cancer 

Survivors Enrolled in a 

Randomized Trial of Low-Fat vs. 

Reduced Carbohydrate Diets 

A group of overweight female breast cancer survivors were assigned either a 

low-fat diet or Modified Atkins Diet.  All subjects demonstrated 

improvements in total/HDL cholesterol ratio, and significant reductions 

inHbA1c, insulin, and HOMA. Triglycerides levels were significantly reduced 

only in the low-carbohydrate diet group.  Significant improvements in 

weight and metabolic indexes can be demonstrated among overweight 

breast cancer survivors adherent to either the Modified Atkins Diet or 

fatrestricted diet. 

Overweight and post-

menopausal Breast cancer 

survivors 

40 RCT 6 months 
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2010 Volek Limited Effect of Dietary 

Saturated Fat on Plasma 

Saturated Fat in the Context of 

a Low Carbohydrate Diet 

Authors showed that a hypocaloric carbohydrate restricted diet (CRD) had 

two striking effects: (1) a reduction in plasma saturated fatty acids (SFA) 

despite higher intake than a low fat diet, and (2) a decrease in inflammation 

despite a significant increase in arachidonic acid (ARA).  These findings are 

consistent with the concept that dietary saturated fat is efficiently 

metabolize in the presence of low carbohydrate, and that a CRD results in 

better preservation of plasma ARA. 

weight stable men 8 randomized cross-over 12 weeks 

2010 Yancy A randomized trial of a low-

carbohydrate diet vs orlistat 

plus a low-fat diet for weight 

loss. 

Obese and overweight outpatients were assigned to either a low-

carbohydrate ketogenic diet (LCKD) or Orlistat therapy combined with a low 

fat diet (O + LFD). In a sample of medical outpatients, an LCKD led to similar 

improvements as O + LFD for weight, serum lipid, and glycemic parameters 

and was more effective for lowering blood pressure. 

overweight or obese 

Veterans 

146 RCT 48 weeks 

2009 Brinkworth Long-term effects of a very-low-

carbohydrate weight loss diet 

compared with an isocaloric 

low-fat diet after 12 mo 

Low Carb group (over a isocaloric low fat diet) had greater decreases in 

triglycerides, increases in HDL cholesterol, and LDL cholesterol, and a 

greater but nonsignificant increase in apolipoprotein B.  Both dietary 

patterns resulted in similar weight loss and changes in body composition. 

The LC diet may offer clinical benefits to obese persons with insulin 

resistance.  

Adults with abdominal 

obesity and at least 1 

other metabolic syndrome 

criteria 

69 RCT 12 months 

2009 Davis Comparative Study of the 

Effects of a 1-Year Dietary 

Intervention of a Low-

Carbohydrate Diet Versus a 

Low-Fat Diet on Weight and 

Glycemic Control in Type 2 

Diabetes 

Among patients with type 2 diabetes, after 1 year a low-carbohydrate diet 

had effects on weight and A1C similar to those seen with a low-fat diet. 

There was no significant effect on blood pressure, but the low-carbohydrate 

diet produced a greater increase in HDL cholesterol.  Weight loss occurred 

faster in the low-carbohydrate group than in the low-fat group in the first 3 

months.   

overweight adults with 

T2D 

105 RCT 1 year 

2009 Siegel A 6-Month, Office-Based, Low-

Carbohydrate Diet Intervention 

in Obese Teens 

The LCD appears to an effective and practical office-based intervention in 

obese teenagers. 

Obese teens 
 

single arm prospective 6 months 

2009 Volek Effects of Dietary Carbohydrate 

Restriction Versus Low-fat Diet 

on Flow-mediated Dilation. 

These findings show that a 12-week low-carbohydrate diet improves 

postprandial vascular function more than a LFD in individuals with 

atherogenic dyslipidemia. 

overweight men and 

women with moderate 

hypertriacylglycerolemia  

40 RCT 12 weeks 
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2009 Sacks Comparison of Weight-Loss 

Diets with Different 

Compositions of Fat, Protein, 

and Carbohydrates 

811 overweight adults to one of four diets; the targeted percentages of 

energy derived from fat, protein, and carbohydrates in the four diets were 

20, 15, and 65%; 20, 25, and 55%; 40, 15, and 45%; and 40, 25, and 35%. At 

end of study, diets higher in protein and fat showed greater weight loss and 

reduced waist circumference than diet high in carbohdyrates.  

 
811 randomized, three 

arms 

2 years 

2008 Morgan Comparison of the Effects of 

Four Commercially Available 

Weight-loss Programmes on 

Lipid-based Cardiovascular Risk 

Factors 

The Atkins (low-carbohydrate) diet was followed by marked reductions in 

plasma TAG (–38.2%  6 months). This diet was associated with an increase in 

LDL particle size, a change that has been linked to reduced CVD risk.  

overweight and obese 

adults 

300 RCT - 4 arm 6 months 

2008 Shai Weight Loss with a Low-

Carbohydrate, Mediterranean, 

or Low-Fat Diet 

Mediterranean and low-carbohydrate diets may be effective alternatives to 

low-fat diets. The more favorable effects on lipids (with the low-

carbohydrate diet) and on glycemic control (with the Mediterranean diet) 

suggest that personal preferences and metabolic considerations might 

inform individualized tailoring of dietary interventions. 

overweight or obese 

adults or T2D or pre-

existing CVD  

322 RCT - 3 arm 2 years 

2008 Volek Carbohydrate Restriction has a 

More Favorable Impact on the 

Metabolic Syndrome than a 

Low Fat Diet 

Both interventions led to improvements in several metabolic markers, but 

subjects following the CRD had consistently reduced glucose (-12%) and 

insulin (-50%) concentrations, insulin sensitivity (-55%), weight loss (-10%), 

decreased adiposity (-14%), and more favorable triacylglycerol (TAG) (-51%), 

HDL-C (13%) and total cholesterol/HDL-C ratio (-14%) responses. In addition 

to these markers for MetS, the CRD subjects showed more favorable 

responses to alternative indicators of cardiovascular risk: postprandial 

lipemia (-47%), the Apo B/Apo A-1 ratio (-16%), and LDL particle distribution. 

The results support the use of dietary carbohydrate restriction as an 

effective approach to improve features of MetS and cardiovascular risk. 

adults with athrerogenic 

dyslipidemia 

40 RCT 12 weeks 
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2008 Westman The Effect of a Low-

carbohydrate, Ketogenic Diet 

Versus a Low-glycemic Index 

Diet on Glycemic Control in 

Type 2 Diabetes Mellitus 

Dietary modification led to improvements in glycemic control and 

medication reduction/elimination in motivated volunteers with type 2 

diabetes. The diet lower in carbohydrate led to greater improvements in 

glycemic control, and more frequent medication reduction/elimination than 

the low glycemic index diet. Lifestyle modification using low carbohydrate 

interventions is effective for improving and reversing type 2 diabetes. 

obesity and T2D 84 RCT 6 months 

2007 Gardner Comparison of the Atkins, Zone, 

Ornish, and LEARN Diets For 

Change in Weight and Related 

Risk Factors Among Overweight 

Premenopausal Women: the A 

TO Z Weight Loss Study: a 

Randomized Trial. 

In this study, premenopausal overweight and obese women assigned to 

follow the Atkins diet, which had the lowest carbohydrate intake, lost more 

weight at 12 months than women assigned to follow the Zone diet, and had 

experienced comparable or more favorable metabolic effects than those 

assigned to the Zone, Ornish, or LEARN diets. 

overweight or obese non-

diabetic premenopausal 

women 

311 RCT 1 year 

2006 Daly Short-Term Effects of Severe 

Dietary Carbohydrate-

Restriction Advice in Type 2 

Diabetes--a Randomized 

Controlled Trial 

Weight loss and high-density lipoprotein (HDL) ratio improved was greater 

in the low-carbohydrate (LC) group over low fat group.  Carbohydrate 

restriction was an effective method of achieving short-term weight loss 

compared with standard advice. 

adults with T2d 102 RCT 3 months 

2005 Boden Effect of a Low-Carbohydrate 

Diet on Appetite, Blood Glucose 

Levels, and Insulin Resistance in 

Obese Patients with Type 2 

Diabetes 

In a small group of obese patients with type 2 diabetes, a low-carbohydrate 

diet followed for 2 weeks resulted in spontaneous reduction in energy 

intake to a level appropriate to their height; weight loss that was completely 

accounted for by reduced caloric intake; much improved 24-hour blood 

glucose profiles, insulin sensitivity, and hemoglobin A1c; and decreased 

plasma triglyceride and cholesterol levels.  

obese adults with T2D 10 single arm metabolic 

ward 

3 weeks 

2005 Brehm The Role of Energy Expenditure 

in the Differential Weight Loss 

in Obese Women on Low-fat 

and Low-carbohydrate Diets 

These results confirm that short-term weight loss is greater in obese women 

on a low-carbohydrate diet than in those on a low-fat diet even when 

reported food intake is similar. 

healthy moderatley obese 

women 

50 RCT 4 months 
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2005 Coleman Urinary Ketones Reflect Serum 

Ketone Concentration But Do 

Not Relate to Weight Loss in 

Overweight Premenopausal 

Women Following a Low-

carbohydrate/High-protein Diet 

Thirteen overweight premenopausal women aged 32 to 45 years consumed 

<20 g carbohydrate/day with liberal intakes of protein and fat for 2 weeks; 

thereafter, carbohydrate intake increased 5 g/week for 10 weeks. Serum-

hydroxybutyrate was correlated with presence of urinary ketones, but no 

relationship was found between weekly weight change and serum ketone 

production. Urinary ketones are detected in premenopausal women 

complying with a low-carbohydrate/high-protein diet and are associated 

with serum ketone concentration.  

overweight 

premenopausal young 

women 

13 single arm 12 weeks 

2005 Dansinger Comparison of the Atkins, 

Ornish, Weight Watchers, and 

Zone Diets for Weight Loss and 

Heart Disease Risk Reduction 

Each popular diet modestly reduced body weight and several cardiac risk 

factors at 1 year. Overall dietary adherence rates were low, although 

increased adherence was associated with greater weight loss and cardiac 

risk factor reductions for each diet group. 

Overweight or obese 

adults withwith known 

hypertension, 

dyslipidemia, or fasting 

hyperglycemia 

160 RCT 1 year 

2005 Mavropoulos The Effects of a Low-

Carbohydrate, Ketogenic Diet 

on The Polycystic Ovary 

Syndrome: a Pilot Study 

In this pilot study, a LCKD led to significant improvement in weight, percent 

free testosterone, LH/FSH ratio, and fasting insulin in women with obesity 

and PCOS over a 24 week period. 

women with a body mass 

index >27 kg/m2 and a 

clinical diagnosis of PCOS  

11 single arm 24 weeks 

2005 McAuley Comparison of High-Fat and 

High-Protein Diets With a High-

Carbohydrate Diet in Insulin-

Resistant Obese Women 

In routine practice a reduced-carbohydrate, higher protein diet may be the 

most appropriate overall approach to reducing the risk of cardiovascular 

disease and type 2 diabetes. To achieve similar benefits on a HC diet, it may 

be necessary to increase fibre-rich wholegrains, legumes, vegetables and 

fruits, and to reduce saturated fatty acids to a greater extent than appears 

to be achieved by implementing current guidelines.  

normoglycaemic, insulin-

resistant women (BMI >27 

kg/m(2) 

96 RCT 16 weeks 

2005 O’Brien Diet-Induced Weight Loss Is 

Associated with Decreases in 

Plasma Serum Amyloid A and C-

Reactive Protein Independent 

of Dietary Macronutrient 

Composition in Obese Subjects 

The very low-carbohydrate dieters had a significantly greater decrease in 

LogSAA, but their weight loss also was significantly greater. In this study, the 

decreases in inflammatory markers correlated significantly with weight loss. 

Also, change in LogSAA correlated with change in insulin resistance. Thus, in 

otherwise healthy, obese women, weight loss was associated with 

significant decreases in both SAA and CRP. These effects were proportional 

to the amount of weight lost but independent of dietary macronutrient 

composition. 

obese women 41 RCT 3 months 
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2005 Yancy A Low-carbohydrate, Ketogenic 

Diet to Treat Type 2 Diabetes 

In a study of overweight individuals with type 2 diabetes, the LCKD (low 

carbohydrate ketogenic diet) improved glycemic control in patients with 

type 2 diabetes such that diabetes medications were discontinued or 

reduced in most participants.  Other results include:  mean body weight 

decreased by 6.6% and fasting serum triglyceride decreased 42%.   

overweight adults with 

T2D 

28 single arm 16 weeks 

2004 Aude The National Cholesterol 

Education Program Diet vs a 

Diet Lower in Carbohydrates 

and Higher in Protein and 

Monounsaturated Fat 

Compared with the NCEP diet, the MLC diet, which is lower in total 

carbohydrates but higher in complex carbohydrates, protein, and 

monounsaturated fat, caused significantly greater weight loss over 12 

weeks. Weight loss was significantly greater in the Modified Low 

Carbohydrate (13.6 lb) than in the National Cholesterol Education Program 

group (7.5 lb), a difference of 6.1 lb.  There were significantly favorable 

changes in all lipid levels within the MLC but not within the NCEP group. 

Waist-to-hip ratio was significantly decreased within the MLC group. 

adults with BMI over 27 60 RCT 12 weeks 

2004 Dashti Long Term Effects of a 

Ketogenic Diet in Obese 

Patients 

The present study shows the beneficial effects of a long-term ketogenic diet. 

It significantly reduced the body weight and body mass index of the 

patients. Furthermore, it decreased the level of triglycerides, LDL cholesterol 

and blood glucose, and increased the level of HDL cholesterol. Administering 

a ketogenic diet for a relatively longer period of time did not produce any 

significant side effects in the patients. Therefore, the present study confirms 

that it is safe to use a ketogenic diet for a longer period of time than 

previously demonstrated. 

Obese adults in Kuwait 83 single arm prospective 6 months 

2004 Gann A Low-carbohydrate Diet in 

Overweight Patients 

Undergoing Stable Statin 

Therapy Raises High-density 

Lipoprotein and Lowers 

Triglycerides Substantially 

This study was undertaken to evaluate the effect of a low-carbohydrate diet 

on the lipid levels in obese patients with known arteriosclerotic heart 

disease on chronic statin therapy. Triglyceride levels were lowered by 

29.5%, HDL raised by 17.6%, and cholesterol decreased by 8.4%. The 

cholesterol/ HDL ratio changed from 5.31 to 3.78 and LDL cholesterol 

decreased by 5%. The addition of a low-carbohydrate diet for overweight 

patients with known coronary artery disease undergoing stable statin 

therapy causes significant weight loss and a favorable change in the lipid 

panel. 

overweight patients with 

angiographically 

documented 

arteriosclerotic heart 

disease on statins 

38 single arm prospective 11.8 months, 

on average 
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2004 Gannon Effect of a High-Protein, Low-

Carbohydrate Diet on Blood 

Glucose Control in People With 

Type 2 Diabetes 

A LoBAG (low-biologically-available-glucose) diet ingested for 5 weeks 

dramatically reduced the circulating glucose concentration in people with 

untreated type 2 diabetes. Potentially, this could be a patient-empowering 

way to ameliorate hyperglycemia without pharmacological intervention. 

men with untreated T2D 8 randomized cross over 5 weeks 

2004 Meckling Comparison of a Low-fat Diet to 

a Low-carbohydrate Diet on 

Weight Loss, Body Composition, 

and Risk Factors for Diabetes 

and Cardiovascular Disease in 

Free-living, Overweight Men 

and Women 

Both groups of subjects had significant weight loss over the 10 wk of diet 

intervention and nearly identical improvements in body weight and fat 

mass. Only the LC group had a significant decrease in circulating insulin 

concentrations. Group results indicated that the diets were equally effective 

in reducing systolic blood pressure by about 10 mm Hg and diastolic 

pressure by 5 mm Hg and decreasing plasminogen activator inhibitor-1 

bioactivity. These data suggest that energy restriction achieved by a very LC 

diet is equally effective as a LF diet strategy for weight loss and decreasing 

body fat in overweight and obese adults. 

overweight adults 31 RCT 10 weeks 

2004 Seshadri A Randomized Study Comparing 

the Effects of a Low-

carbohydrate Diet and a 

Conventional Diet on 

Lipoprotein Subfractions and C-

reactive Protein Levels in 

Patients With Severe Obesity 

In this 6-month study involving severely obese subjects, we found an overall 

favorable effect of a low-carbohydrate diet on lipoprotein subfractions, and 

on inflammation in high-risk subjects. Both diets had similar effects on LDL 

and HDL subfractions. 

Severly obese some with 

T2D or metabolic 

syndrome 

78 RCT 6 months 
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2004 Sharman Very Low-carbohydrate and 

Low-fat Diets Affect Fasting 

Lipids and Postprandial Lipemia 

Differently in Overweight Men 

The primary purpose of this study was to compare the effects of a very low-

carbohydrate and a low-fat diet on fasting blood lipids and postprandial 

lipemia in overweight men. In a balanced, randomized, crossover design, 

overweight men consumed 2 experimental diets for 2 consecutive 6-wk 

periods. One was a very low-carbohydrate (<10% energy as carbohydrate) 

diet and the other a low-fat (<30% energy as fat) diet. Both diets had the 

same effect on serum total cholesterol, serum insulin, and homeostasis 

model analysis-insulin resistance (HOMA-IR). Neither diet affected serum 

HDL cholesterol (HDL-C) or oxidized LDL (oxLDL) concentrations. The very 

low-carbohydrate diet was more effective at improving characteristics of the 

metabolic syndrome as shown by a decrease in fasting serum TAG, the 

TAG/HDL-C ratio, postprandial lipemia, serum glucose, an increase in LDL 

particle size, and also greater weight loss. 

overweight men  15 randomized crossover 12 weeks 

2004 Volek Comparison of a Very Low-

Carbohydrate and Low-Fat Diet 

on Fasting Lipids, LDL 

Subclasses, Insulin Resistance, 

and Postprandial Lipemic 

Responses in Overweight 

Women 

Compared to a low-fat weight loss diet, a short-term very low-carbohydrate 

diet did not lower LDL-C but did prevent the decline in HDL-C and resulted in 

improved insulin sensitivity in overweight and obese, but otherwise healthy 

women. Small decreases in body mass improved postprandial lipemia, and 

therefore cardiovascular risk, independent of diet composition. 

overweight women 13 randomized crossover 8 weeks 

2004 Volek Comparison of Energy-

restricted Very Low-

carbohydrate and Low-fat Diets 

on Weight Loss and Body 

Composition in Overweight 

Men and Women 

This study shows a clear benefit of a VLCK over LF diet for short-term body 

weight and fat loss, especially in men. A preferential loss of fat in the trunk 

region with a VLCK diet is novel and potentially clinically significant but 

requires further validation.  

overweight menaand 

women 

28 RCT 21 days 

2004 Yancy A Low-Carbohydrate, Ketogenic 

Diet versus a Low-Fat Diet To 

Treat Obesity and 

Hyperlipidemia: A Randomized, 

Controlled Trial 

Compared with a low-fat diet, a low-carbohydrate diet program had better 

participant retention and greater weight loss. During active weight loss, 

serum triglyceride levels decreased more and high-density lipoprotein 

cholesterol level increased more with the low-carbohydrate diet than with 

the low-fat diet. 

overweight with high 

cholesterol 

120 RCT 24 weeks 
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2003 Bailes Effect of Low-Carbohydrate, 

Unlimited Calorie Diet on the 

Treatment of Childhood 

Obesity: A Prospective 

Controlled Study 

Obese children following a high protein, low CHO diet (<30g/day) lost an 

average of 5.21 ± 3.44 kg and decreased their BMI by 2.42 ± 1.3 points, 

compared to the children in the Low Cal Diet (calorie restricted) who gained 

an average of 2.36 ± 2.54 kg and 1.00 point on the BMI value.   A high 

protein, low carbohydrate, unlimited calorie diet was superior to a restricted 

calorie protocol for weight loss in obese school age children; moreover, 

compliance was better.  

obese school age 

childresn 

37 non-randomized 

Prospective Controlled 

Study 

2 months 

2003 Brehm A Randomized Trial Comparing 

a Very Low Carbohydrate Diet 

and a Calorie-Restricted Low 

Fat Diet on Body Weight and 

Cardiovascular Risk Factors in 

Healthy Women 

Based on these data, a very low carbohydrate diet is more effective than a 

low fat diet for short-term weight loss and, over 6 months, is not associated 

with deleterious effects on important cardiovascular risk factors in healthy 

women. 

healthy women 53 RCT 6 months 

2003 Foster A Randomized Trial of a Low-

carbohydrate Diet For Obesity 

The low-carbohydrate diet produced a greater weight loss (4%) than did the 

conventional diet for the first six months, but the differences were not 

significant at one year. The low-carbohydrate diet was associated with a 

greater improvement in some risk factors for coronary heart disease.  

obese adults 63 RCT 1 year 

2003 Hays Effect of a High Saturated Fat 

and No-starch Diet on Serum 

Lipid Subfractions in Patients 

With Documented 

Atherosclerotic Cardiovascular 

Disease 

To determine whether a diet of high saturated fat and avoidance of starch 

(HSF-SA) results in weight loss without adverse effects on serum lipids in 

obese nondiabetic patients. HSF-SA diet results in weight loss after 6 weeks 

without adverse effects on serum lipid levels verified by nuclear magnetic 

resonance, and further weight loss with a lipid-neutral effect may persist for 

up to 52 weeks. 

obese adults with CVD on 

statins 

 
prospective single arm 6 weeks 

2003 Hickey Clinical Use of a Carbohydrate-

Restricted Diet to Treat the 

Dyslipidemia of the Metabolic 

Syndrome 

A carbohydrate-restricted diet recommendation led to improvements in 

lipid profiles and lipoprotein subclass traits of the metabolic syndrome in a 

clinical outpatient setting, and should be considered as a treatment for the 

metabolic syndrome. 

Adults with atherogenic 

dyslipidemia 

65 retrospective cohort n/a 

2003 Samaha A Low-carbohydrate as 

Compared With a Low-fat Diet 

in Severe Obesity 

Severely obese subjects with a high prevalence of diabetes or the metabolic 

syndrome lost more weight during six months on a carbohydrate-restricted 

diet than on a calorie- and fat-restricted diet, with a relative improvement in 

insulin sensitivity and triglyceride levels, even after adjustment for the 

amount of weight lost. 

sever obesity with larger 

% African American 

132 RCT 6 months 
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2003 Sondike Effects of a Low-carbohydrate 

Diet on Weight Loss and 

Cardiovascular Risk Factor in 

Overweight Adolescents 

To compare the effects of a low-carbohydrate (LC) diet with those of a low-

fat (LF) diet on weight loss and serum lipids in overweight adolescents. The 

LC group lost more weight (mean, 9.9 +/- 9.3 kg vs 4.1 +/- 4.9 kg) and had 

improvement in non-HDL cholesterol levels. There were no adverse effects 

on the lipid profiles of participants in either group. The LC diet appears to be 

an effective method for short-term weight loss in overweight adolescents 

and does not harm the lipid profile. 

Overweight adolescents 30 RCT 12 weeks 

2003 Volek An Isoenergetic Very Low 

Carbohydrate Diet Improves 

Serum HDL Cholesterol and 

Triacylglycerol Concentrations, 

the Total Cholesterol to HDL 

Cholesterol Ratio and 

Postprandial Pipemic 

Responses Compared With a 

Low Fat Diet in Normal Weight, 

Normolipidemic Women 

In normal weight, normolipidemic women, a short-term very low 

carbohydrate diet modestly increased LDL-C, yet there were favorable 

effects on cardiovascular disease risk status by virtue of a relatively larger 

increase in HDL-C and a decrease in fasting and postprandial triaclyglycerols. 

normal weight 

normolipidemic women 

10 randomized crossover 4 weeks 

2002 Hays Results of Use of Metformin 

and Replacement of Starch 

With Saturated Fat in Diets of 

Patients With Type 2 Diabetes 

Addition of saturated fat and removal of starch from a high-

monounsaturated fat and starch-restricted diet improved glycemic control 

and were associated with weight loss without detectable adverse effects on 

serum lipids. 

Adults on metformin 283 retrospective chart 

review 

1 year 

2002 Volek Body Composition and 

Hormonal Responses to a 

Carbohydrate-restricted Diet 

Authors conclude that a carbohydrate-restricted diet resulted in a significant 

reduction in fat mass and a concomitant increase in lean body mass in 

normal-weight men, which may be partially mediated by the reduction in 

circulating insulin concentrations. 

Healthy normal weght 

men 

12 single arm prospective 6 weeks 
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2002 Westman Effect of 6-month Adherence to 

a Very Low Carbohydrate Diet 

Program 

In these subjects, the mean body weight decreased 10.3% +/- 5.9% from 

baseline to 6 months. The mean percentage of body weight that was fat 

decreased 2.9% +/- 3.2% from baseline to 6 months. Serum total cholesterol 

level decreased 11 +/- 26 mg/dL, low-density lipoprotein cholesterol level 

decreased 10 +/- 25 mg/dL, triglyceride level decreased 56 +/- 45 mg/dL, 

high-density lipoprotein (HDL) cholesterol level increased 10 +/- 8 mg/dL, 

and the cholesterol/HDL cholesterol ratio decreased 0.9 +/- 0.6 units. A very 

low carbohydrate diet program led to sustained weight loss during a 6-

month period. 

overweight or obese but 

health dults 

51 single arm prospective 6 months 

2000 Volek Fasting Lipoprotein and 

Postprandial Triacylglycerol 

Responses to a Low-

carbohydrate Diet 

Supplemented With n-3 Fatty 

Acids 

A hypocaloric low-carbohydrate diet rich in MUFA and supplemented with 

n-3 fatty acids significantly reduced postabsorptive and postprandial TG in 

men that were not hypertriglyceridemic as a group before the diet. This may 

be viewed as a clinically significant positive adaptation in terms of 

cardiovascular risk status.  

 
10 single arm prospective 8 weeks 
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