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Atkins and other low-carbohydrate diets: hoax or an
effective tool for weight loss?

Arne Astrup, Thomas Meinert Larsen, Angela Harper

Context The Atkins diet books have sold more than 45 million copies over 40 years, and in the obesity epidemic this diet
and accompanying Atkins food products are popular. The diet claims to be effective at producing weight loss despite ad-
libitum consumption of fatty meat, butter, and other high-fat dairy products, restricting only the intake of carbohydrates
to under 30 g a day. Low-carbohydrate diets have been regarded as fad diets, but recent research questions this view.

Starting point A systematic review of low-carbohydrate diets found that the weight loss achieved is associated with the
duration of the diet and restriction of energy intake, but not with restriction of carbohydrates. Two groups have reported
longer-term randomised studies that compared instruction in the low-carbohydrate diet with a low-fat calorie-reduced
diet in obese patients (N Engl ] Med 2003; 348: 2082-90; Ann Intern Med 2004; 140: 778-85). Both trials showed better
weight loss on the low-carbohydrate diet after 6 months, but no difference after 12 months.

Where next? The apparent paradox that ad-libitum intake of high-fat foods produces weight loss might be due to severe
restriction of carbohydrate depleting glycogen stores, leading to excretion of bound water, the ketogenic nature of the
diet being appetite suppressing, the high protein-content being highly satiating and reducing spontaneous food intake,
or limited food choices leading to decreased energy intake. Long-term studies are needed to measure changes in
nutritional status and body composition during the low-carbohydrate diet, and to assess fasting and postprandial cardio-

vascular risk factors and adverse effects. Without that information, low-carbohydrate diets cannot be recommended.

The global rise in overweight and obesity has intensified
the search for an effective weight-loss diet. The obesity
epidemic persists despite a substantial decrease in fat
intake, and a compensatory increase in the intake of
carbohydrate, particularly as processed starchy foods and
sugar, has been blamed." Low-carbohydrate diets have
been popular since the 1860s,” when William Banting
claimed he lost 21 kg without feeling hunger. Many low-
carbohydrate-diet books have followed, the most success-
ful to date being Dr. Atkins’ New Diet Revolution,’ in which
the eating plan describes not simply a diet but rather a
“lifetime nutritional philosophy”, with vitamin and min-
eral supplementation and regular exercise. The Atkins diet
appealed immediately to many because, with the recom-
mended restricted intake of carbohydrate to initially less
than 20 g a day, mainly as salad greens and other non-
starchy vegetables,* the unlimited intake of protein and
accompanying fat paradoxically seems to promote weight
loss. Whereas the Atkins diet permits no more than
5-10% of calorie intake from carbohydrate, Willett’'s new
food-pyramid (with which the Atkins diet is often con-
fused) allows 40—45 % of calorie intake from whole-grain
foods, fruit, and vegetables (figure).”” The benefits of the
Atkins diet, which has been embraced by an estimated
20 million people worldwide, are claimed to be weight
loss, maintenance of weight loss without hunger, good
health, and disease prevention. It sounds ideal, but what is
the scientific evidence to support these claims?

Weight loss on low-carbohydrate diets

Several studies claim that low-carbohydrate diets are
effective for weight loss. A systematic review of low-
carbohydrate diets reported that the weight loss is associ-
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ated with only the duration of the diet and the restriction
of energy intake, not with carbohydrate restriction itself.’
Only 107 articles out of the 2609 identified could be re-
viewed; only five studies evaluated participants for more
than 90 days, but were not randomised and had no control
group. There was insufficient evidence to make recom-
mendations for or against these types of diets.®

In 2003, three randomised trials reported the longer-
term effect of low-carbohydrate diets. In the first study,
132 severely obese individuals (39% had type 2 diabetes,
and 43% had metabolic syndrome) were randomised to
either an ad-libitum low-carbohydrate diet or an energy-
restricted low-fat diet for 6 months.” Those on the low-
carbohydrate diet had lost 3-9 kg more weight after
6 months (95% CI 1-6 to 6-3 kg), but at 12 months the
difference was no longer significant (1-9 kg, —1-0 to
4.9 kg)." In another 6-month study, 53 obese women
were again randomised to comparative diets,” and the
low-carbohydrate group again lost more weight (8-5 kg
[SD 1-0] vs 3-9[1-0] kg after 6 months, p<0-001).

The third study over 12 months randomised 63 non-
diabetic participants to the Atkins diet or an energy-
restricted diet with an energy content of 25% fat, 15%
protein, and 60% carbohydrate."” After 6 months the low-
carbohydrate group did better, with a weight loss of 7-0%
(SD 6-5) versus 3-2% (5-6, p=0-02), but after 12 months
the difference between the groups was again no longer
significant (4-4% [6-7] vs 2-5% [6- 3)).

Although these studies provide evidence that a low-
carbohydrate diet does produce increased weight loss over
3-6 months and might be superior to the recommended
calorie-reduced low-fat diet, the 12-month studies also
indicate that the low-carbohydrate diet may be no better in
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Figure: Dietary composition of Atkins diet compared with other popular
diets and recommended diet from American Heart Association

*Atkins diet induction phase is followed by ongoing and maintenance phases
which allow up to 19% of energy from carbohydrate. Circles show proportion of
total energy intake from each macronutrient. Non-saturated=total fat (ie,
triglycerides) minus saturated fatty acids. In zone diet, F=fats, C=carbohydrate,
P=protein. MUFA=mono-unsaturated fatty acids.

the longer term. The studies also had important limit-
ations. Adherence to the diets was low, and dropout rates
were high. Furthermore the low-fat diet used by Sahama
et al’ provided 33% of total calorie intake as fat, which is
more than the 20-30% energy intake normally indicative
of a low-fat diet. In addition, dietary compliance was not
assessed by Foster et al.” The three studies are important,
but are not evidence that low-carbohydrate diets in the
long term are superior to the energy-restricted low-fat diet.

Putative mechanisms behind the weight loss
During severe carbohydrate restriction, glycogen stores
and associated bound water are depleted, hence weight
loss could predominantly be fluid rather than fat loss.
Two studies that measured body composition by dual-
energy X-ray absorptiometry both failed, however, to
find any indication of excessive reduction in lean body-
mass."” So, the greater weight loss over 6 months
seems to be attributable to fat loss, which is supported by
beneficial changes in cardiovascular risk factors.

The depletion of glycogen stores produces ketotic
acidosis similar to that seen during fasting, but the loss
of energy via urinary excretion of ketones cannot
account for more than a few kJ a day. Circulating
ketones might also be appetite-suppressing, mimicking
the anorexia of starvation. However, no association

between urinary ketones and weight loss was seen in
one study,” and the low-carbohydrate group in another
trial continued to lose weight for up to 6 months after
plasma levels of B-hydroxybutyrate had returned to
control values."

According to Atkins’ book, weight is lost on the ad-
libitum diet because of increased energy expenditure.’
However, although no studies have measured daily
energy expenditure with this diet, there is no evidence
that the high-fat high-protein diet is particularly thermo-
genic. Fat has a low thermogenic effect, and although a
high-protein diet might increase 24-h energy expend-
iture by 2-3 %, such an effect cannot account for more
than a small fraction of the observed weight loss.

The success of the low-carbohydrate diet might be due
to the restriction of the variety of food choices—the
monotony and simplicity of the diet could inhibit appe-
tite and food intake. Also, protein induces a stronger
satiating effect than fat and carbohydrate,” which would
decrease ad-libitum food intake and bodyweight.*
Weight loss on the low-carbohydrate diet is probably
caused by a combination of restriction of food choices
and the enhanced satiety produced by the high protein-
content. This hypothesis remains to be confirmed. Also,
aigh-protein diet is not necessarily a high-fat diet.”

Safety of low-carbohydrate diets

Somewhat surprisingly, greater improvements in some
cardiovascular risk factors were seen in people on the
low-carbohydrate diet. Triglyceride concentrations were
significantly more reduced,’? HDL-cholesterol im-
proved more,""” and indices of fasting insulin-sensitivity
were greater,*" although improvements in other blood
lipids and blood pressure were the same for both diets.
These findings agree with other studies, which have also
shown improvements in LDL-cholesterol particle size
and in postprandial blood-lipid profile.” Because even
minor weight loss markedly improves lipid profile and
glucose tolerance, these improvements can be attributed
to the greater weight loss on the low-carbohydrate-diets.
What happens to the risk factors when weight loss has
declined? No weight-loss studies have been of sufficient
duration to study this, but studies in epileptic children
on a low-carbohydrate diet for seizure control showed an
adverse effect on blood lipids that persisted over 2
years,” and ketosis might also pose a risk of cardiac
arrhythmias.”

The most frequent complaints with low-carbohydrate
diets are constipation and headache,*? which is readily
explained by the reduced intake of fruit, vegetables, and
whole-grain bread and cereals. Restricted intake of these
foods is not commensurable with long-term nutritional
adequacy, and might pose a second-line increased risk of
cardiovascular disease and cancer. Also, halitosis,
muscle cramps, diarrhoea, general weakness, and rashes
are more often reported on low-carbohydrate than on
low-fat diets.”
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Future research
The mechanisms responsible for producing weight loss
with the low-carbohydrate diet require clarification. Is
increased 24-h energy expenditure responsible for the
weight loss as claimed by Atkins? If weight loss is rather
due to reduction in spontaneous energy intake, can it be
achieved by increasing the protein in a low-fat diet?
Although there is no solid evidence to support advising
against the short-term use of low-carbohydrate diets, as
long as the individual loses weight, future research that
assesses a broader spectrum of risk factors of thrombo-
atherosclerotic disease might eventually warn against
such diets. The macronutrient composition is also only
one dimension of the diet, and the diet might have
different contents of fibre and micronutrients within the
same fat, protein, and carbohydrate content. Future
studies should focus more on the foods making up the
diets, and report more markers of nutritional status.
There is an urgent need for longer and larger studies in
obese and moderately overweight individuals to assess
weight-loss efficacy, with careful assessment of energy
balance and body composition, cardiovascular and dia-
betes risk factors, constipation, markers of kidney and
bone health, nutritional adequacy, dietary compliance, and
quality of life. We do not know if moderately overweight
people will get the same improvements in triglyceride and
HDL levels as the obese participants in studies, or if low or
high levels of physical activity will modify the effects. The
studies should be sufficiently long (up to 2 years) to enable
careful monitoring of cardiovascular risk factors during
the weight-stability phase, and should also include obese
individuals with impaired glucose-tolerance to examine
the potential of low-carbohydrate diets to prevent type 2
diabetes.

Recommendations to the public and patients
There is no clear evidence that Atkins-style diets are better
than any others for helping people stay slim, and despite
the popularity and apparent success of the Atkins diet,
evidence in support of its use lags behind. Although the
diet appears, as claimed, to promote weight loss without
hunger, at least in the short term, the long-term effects on
health and disease prevention are unknown.

Patients who want to try these diets should be told that,
although safety cannot be guaranteed, they seem to be safe
for short-term use (up to 6 months) as long as weight loss
occurs. Scientifically, the most solid current recommend-
ation for people who want to lose weight and keep weight
off is a permanent switch to a diet reduced in calories and
fat in combination with physical activity, which will also
reduce the incidence of type 2 diabetes and re-infarction
among high risk individuals.?*
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