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The growing prevalence of obesity and type 2 diabetes in the United States has attracted the attention and concern of the medical profession, the
media, policymakers, and the American public. Recent statistics from the Centers for Disease Control
and Prevention indicate that nearly two thirds of
American adults are overweight (body-mass index
[the weight in kilograms divided by the square of
the height in meters], greater than 25) and more
than 30 percent are frankly obese (body-mass index,
greater than 30), that nearly 8 percent are diabetic,
and that 24 percent have the metabolic syndrome.
The metabolic syndrome is an ominous combination of visceral obesity, atherogenic dyslipidemia
(low levels of high-density lipoprotein [HDL] cholesterol and elevated levels of triglycerides), hypertension, and glucose intolerance that contributes
to insulin resistance and a heightened risk of diabetes and cardiovascular disease.
These troubling trends have emerged over the
past few decades, during which there has been a
striking increase in caloric intake and a decrease in
physical activity in the U.S. population. These trends
have also spawned a number of best-selling books
based on popular diet theories, many of which suggest that altering the macronutrient composition of
the diet can make it easier to curb caloric intake (or
even to induce weight loss without reducing caloric
intake) and can help reduce the risk of heart disease, diabetes, and other diseases. Principal among
these dietary approaches are those promoting highprotein, low-carbohydrate regimens (e.g., the Atkins diet), which have gained widespread popularity even though the scientific evidence supporting
their safety and efficacy is limited. A recent review
of low-carbohydrate diets reported that weight loss
with these diets is related to the duration of the diet
and the restriction of calories but not to the reduction in carbohydrate intake per se and also pointed
out the paucity of long-term data.1 In only five published investigations were subjects following these
diets studied for longer than 90 days, and none of
the studies were randomized or included a comparison group.
The studies reported by Samaha et al. and Foster
et al. in this issue of the Journal (pages 2074–2081
and 2082–2090, respectively) extend knowledge
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about low-carbohydrate diets. Each group of investigators randomly assigned obese subjects to
either a low-carbohydrate diet (with high protein
and fat content) or a more standard, reduced-fat
diet (with fat constituting less than 30 percent of the
total caloric intake but more than in some extremely low-fat diets). Each study was designed to follow subjects for more than 90 days. Samaha et al.
followed severely obese subjects (mean body-mass
index, 43) with a high prevalence of diabetes (39
percent) or of the metabolic syndrome without diabetes (43 percent), whereas Foster et al. studied
subjects with less severe obesity (mean body-mass
index, 34), none of whom had diabetes. Samaha
et al. used fixed-carbohydrate restriction (30 g or
less per day), and Foster et al. used the Atkins diet.
Despite these differences in study populations
and dietary approaches, both studies demonstrated
significantly greater weight reduction with the lowcarbohydrate diet than with the reduced-fat diet during the first six months (average reduction, 6 to 7 kg
vs. 2 to 3 kg). However, the magnitude of the weightloss difference (4 kg in both studies) was relatively
small, and adherence in the two diet groups was low.
In addition, in the study by Foster et al., there was
no longer a significant difference in weight loss between the subjects in the low-carbohydrate group
and those in the reduced-fat group at 12 months.
This finding could reflect the small number of subjects remaining in the study at that time or the possibility that adherence to the diet was low even
among those who continued in the study. Any approach to caloric restriction that is not compatible
with daily lifestyle patterns is difficult to maintain
over the long term.
In both studies, the reduction in serum triglyceride levels in subjects randomly assigned to the lowcarbohydrate diet might have been anticipated as a
result of their greater weight loss, although it is
true that reduced carbohydrate intake is generally
associated with reduced triglyceride levels. However, the rise in HDL cholesterol in the subjects following the low-carbohydrate diet (a change observed
only by Foster et al.) may reflect a change in HDL
subfractions that occurs with increased intake of
saturated fats, and this change has not been shown
to be beneficial. Thus, caution is urged about over-
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es on health. Low-carbohydrate diets may also lack
important vitamins and fiber. Moreover, in marked
contrast to the paucity of long-term data on low-carVariable
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: The treatment of obesity and cardiovascular diseases is one of the most difficult and important challenges nowadays. Weight loss is
frequently offered as a therapy and is aimed at improving some of the components of the metabolic syndrome. Among various diets,
ketogenic diets, which are very low in carbohydrates and usually high in fats and/or proteins, have gained in popularity. Results
regarding the impact of such diets on cardiovascular risk factors are controversial, both in animals and humans, but some improvements
notably in obesity and type 2 diabetes have been described. Unfortunatel

