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ABSTRACT

There is a global rise in obesity in the form of
epidemic .In view of obesity epidemic low
carbohydrate diets are becoming popular. These diets
claim 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. Low-carbohydrate diets have been
regarded as fad diets, but recent research questions
this view. 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 restr ict ion of
carbohydrates. Trials had showed better weight loss
on the low-carbohydrate diet after 6 months, but no
difference after 12 months. 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 suppressant, 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 assess fasting
and postprandial cardio vascular risk factors and
adverse effects. Without that information, low-
carbohydrate diets cannot be recommended.

KEY WORDS : Low Carbohydrate diets; Atkins diet;
Obesity.

INTRODUCTION

With the evolution of human being, the body
mechanism developed an efficient energy storage
system for survival during the period of limited food
supply but the same system produces adverse health
consequences in form of obesity in nutritional
abundance. A global rise in overweight and obesity
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has intensified the search for an effective weight losing
diet as the obesity epidemic persists despite efforts
aimed at decreasing fat intake.

The conventional dietary approach for obesity is
high carbohydrate, low fat, energy deficient diet but
weight loss is not substantial as processed starchy
foods and sugars in these diets prevent effective
weight loss (1). Low carbohydrate diets have been
popular since 1860 when William Barting claimed to
lose weight without feeling hunger (2). The most
popular diet among them is Atkins diet which is the
most widely prescribed low carbohydrate diet.
Whereas the Atkins diet permits no more than 5-10%
of calorie intake from carbohydrate, Wilett’s new food-
pyramid (with which the Atkins diet is often confused)
allows 40-45% of calorie intake from whole-grain foods,
fruit, and vegetables (4-6).

ATKINS NEW DIET REVOLUTION (7)

Eating plan in new diet revolution describes not
simply a diet but a “life time nutritional philosophy”
with vitamin and mineral supplementation and regular
exercise. It consists of four phases.

� Induction – In induction phase there is
carbohydrate restriction to 20gm/day in from of
salads and non starchy vegetables.

� Ongoing weight loss – Calories are added in from
of nutrient dense and fibre rich food by increasing
carbohydrate to 25gm/day for first week, 30gm/
day next week and so on until weight loss stops
then subtract 5gm from the earlier so that
continued sustained moderate weight loss occurs.

� Pre-maintenance - Transfer from weight loss to
weight maintenance phase. Increase intake in
10gm increment each week till gradual weight loss
is maintained.

� Life time maintenance – Select from wide variety
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of food while controlling carbohydrate to ensure
weight maintenance and sense of well being.

PUTATIVE MECHANISM OF WEIGHT LOSS ON
LOW CARBOHYDRATE DIET

Fat/bound Water Depletion - During severe
carbohydrate restriction, glycogen stores and
associated bound water are depleted, hence weight
loss could primarily be fluid. However, two studies
measured body composition by dual energy X-ray
absorptiometry had failed to demonstrate excessive
reduction in lean body mass, so greater weight loss
seems to be attributable to fat loss supported by
beneficial effects of cardiovascular risk factors (8-10).

Ketosis - Depletion of glycogen stores causes ketosis
similar to starvation and ketones might also be an
appetite suppressant, mimicking anorexia of
starvation. However, loss of energy in urinary ketones
excretion can account for only few kilojoules. Also
there appears to be no association between urinary
ketone excretion and weight loss.

Atkin’s hypothesized that weight lost on ad libitum
diet is because of increased energy expenditure but
there are no studies for measuring daily energy
expenditure and also there is no evidence that these
diets are thermogenic. Fat has a low thermogenic
effect, and although a high-protein diet might increase
24-h energy expenditure by 2—3 %, such an effect
cannot account for more than a small fraction of the
observed weight loss (11). High protein content
induces a stronger satiating effect than fat and
carbohydrate (12). Although high protein diet might
increase 24 hours energy expenditure, this accounts
only for a small fraction of weight loss.

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, which would decrease ad-
libitum food intake and body weight (13). This
hypothesis remains to be confirmed. A high-protein
diet is not necessarily a high-fat diet.

EARLIER STUDIES ON LOW CARBOHYDRATE
DIET

A systematic review of low carbohydrate diet
reported that the weight loss is associated with only
the duration of diet and restriction of energy intake,
not with carbohydrate restriction itself (6). On review
of 107 articles prior to 2003 of it was found that only

56 studies had follow up of more than 90 days and
none were randomised control trials and had no control
group. This constituted insufficient evidence to make
recommendations (14).

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 (15). 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) (16). In
another 6-month study, 53 obese women were again
randomised to comparative diets (9), and the low-
carbohydrate group again lost more weight (8.5 [SD
1.0] vs. 3.9 [SD 1.0] kg after 6 months).

The third study of 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 (9). 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% 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 the longer term. The studies
also had important limitations. Adherence to the diets
was low, and drop out rates were high. Furthermore,
the low-fat diet used by Sahama et al (15) 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.(9). 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.

CRITICS AND SIDE EFFECTS OF LOW
CARBOHYDRATE   DIETS

In 2000 experts at University of Kentucky analysed
Atkins diet and found that it has 59% of fat which is high
based on recommendation by US dietary guidelines and
had fewer servings of grains, vegetables and fruits (17).
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The American Heart Association (AHA) in 2001
issued a report about the health consequences of high
protein diets. According to the AHA, restricting
carbohydrate levels while consuming large amounts
of protein-rich foods that are high in fat can increase
the risk of heart disease, high cholesterol, diabetes,
stroke and certain kinds of cancer (18).

A study recently reported in the American Journal
of Kidney Disease found that very low-carbohydrate
diets deliver a marked acid load to the kidneys that
increases the risk for kidney stone formation and the
potential for bone loss contributing to osteoporosis
(19).

The American Kidney Fund (AKF), in 2002 warned
that high-protein diets have the potential to cause
scarring in the kidneys, which have to process more
wastes from excess protein. Based on new research
conducted on endurance runners whose kidneys were
studied after being on a high-protein diet, AKF stated:
“We have long suspected that high-protein weight loss
diets could have a negative effect on the kidneys and
now we have research to support our suspicions.
Dehydration forces the kidneys to work harder to clean
toxins from the blood” (20).

According to the 1997 report of American Institute
of Cancer Research (AICR) and the World Cancer
Research Fund entitled “Food, Nutrition and the
Prevention of Cancer: a global perspective”, diets high
in saturated fat increase the risk of prostate and colon
cancer. In addition, high-protein diets tend to be low
in protective dietary fibre, which has been linked to a
lower risk of lung, oral, esophageal, stomach and
colon cancer.

The American Diabetes Association (ADA) has
also cautioned against the use of low-carbohydrate
diets. In its statement, the ADA said: “Studies in
healthy subjects and those at risk for type 2 diabetes
support the importance of including food containing
carbohydrate from whole grains, fruits, vegetables and
low-fat milk in the diet” (21).

FUTURE RESEARCH

The mechanisms responsible for producing weight
loss with the low-carbohydrate diet require
clarification. Although there is no solid evidence for
advising against these diets as long as weight loss
occurs, but future research for assessment of effect
on thrombo-atherosclerotic disease is required to
ascertain its long term risk.

There is an urgent need for larger and longer studies
in obese and moderately overweight individuals to
assess weight loss efficacy of low carbohydrate diet,
with careful assessment of energy balance and body
composition, cardiovascular and diabetes risk factors,
constipation, markers of kidney and bone health,
nutritional adequacy, dietary compliance and quality
of life.

The studies should be sufficiently long to enable
careful monitoring of cardiovascular risk factor during
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.

CONCLUSION AND RECOMMENDATIONS

There is no clear evidence that low carbohydrate
diets are better than conventional diets. Although they
can promote short term weight loss without hunger,
their long term effect on health and disease is not
known.

Although long term safety is not guaranteed, these
diets seem to be safe for short term use as long as
weight loss occurs. Scienti f ical ly most sol id
recommendations for achieving weight loss is a switch
to a diet reduced in calories and fat along with
exercise, which will also reduce the incidence of type
2 diabetes and myocardial reinfarction among high
risk individuals (22, 23).
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