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Abstract

Low-carbohydrate diets have become increasingly popular in recent years. A review of available clinical trials

indicates that there is not enough information on efficacy and safety to make clear recommendations for or

against the use of such diets in obesity treatment. Unfortunately, too many published studies have

methodological shortcomings, making interpretation of data difficult.
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The increase in the global prevalence of obesity is

rapid. About 10% of the adult Scandinavian

population have a body mass index (BMI)

�/30 kg m�2 and in the market economies an

average of 20% are obese. Treatment and prevention

of obesity is thus of utmost importance to the

medical community and to society as a whole. This

is reflected by the recent WHO report, ‘‘Obesity:

preventing and managing the global epidemic’’ (1).

Similarly, the Swedish Council on Technology

Assessment in Health Care has published an

evidence-based review of obesity treatment, ‘‘Fetma

�/ problem och åtgärder’’ (2).

There is a large amount of public interest in

obesity, often focusing on new and spectacular

treatment options. Data from the USA indicate

that during the late 1990s one-third of the popula-

tion tried to lose weight, while another third

restricted food intake to remain weight stable.

Consequently, there is a huge market for dieting

and weight loss products.

One treatment strategy that has become increas-

ingly popular during recent years is low-carbohy-

drate diets. In the mass media this has often been

seen as a royal road to weight loss. Against this

background it is important that Bravata et al.

recently published a systematic review of low-

carbohydrate diets focusing on both weight loss

and effects on cardiovascular risk factors (3).

A MEDLINE search gave 2600 potentially inter-

esting articles. However, only 94 studies fulfilled

given inclusion criteria (adults, more than 4 days of

treatment, outpatient, relevant information on out-

come). Only 43 of these studies were randomized.

The selected studies were separated by carbohydrate

intake (below/above 60 g day�1). Diets with a

carbohydrate intake 5/60 g day�1 had a signifi-

cantly higher fat content (1049/65 vs 699/58 g

day�1, p�/0.01), while the total energy intake was

significantly lower (14469/653 vs 19139/880 kcal

day�1, p�/0.002). The average treatment time

tended to be shorter in studies with 5/60 g day�1

(509/70 days) than in studies with �/60 g day�1

(739/83 days) (p�/0.10). There was no difference

between groups with respect to gender distribution,

age, BMI, or levels of lipid, glucose, insulin or blood

pressure.

Bravata’s main finding was that there was no

significant difference in weight loss between the two

low-carbohydrate diet groups when studies with the

best design (randomized controlled trials and ran-

domized cross-over trials) were analysed. The

below-60 group lost 3.69/1.2 kg [95% confidence

interval (95% CI) 1.2�/6.0 kg] and the above-60

group lost 2.19/0.3 kg (95% CI 1.6�/2.7 kg).

A further analysis of the 22 diets with the greatest

mean weight loss (]/ 10 kg) showed that they varied

widely in carbohydrate content (mean 97, range

10�/271 g day�1). They had a lower total energy

intake (1077, 525�/1800 g day�1) and a longer

duration (142, 42�/365 days) and included heavier

patients (101, 84�/183 kg). Longer treatment time

(p�/0.008), higher baseline body weight (p B/0.001)

and lower total energy intake (p�/0.03)

were associated with final weight loss, while carbo-

hydrate content was not. Accordingly, Bravata et al.
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concluded that baseline weight, energy intake and

treatment duration might be more important for

final weight loss than the actual carbohydrate

content.

In the below-60 group there were no significant

effects on cholesterol [total, high-density lipoprotein

(HDL), low-density lipoprotein (LDL)] or triglycer-

ide levels. In the above-60 group there was

a significant, although small, reduction in total

cholesterol levels (�/0.219/0.04 mmol l�1, 95%

CI �/0.14 to �/0.28 mmol l�1), while other serum

lipid levels were unaffected. There were no signifi-

cant effects on glucose, insulin or blood pressure

levels in any of the groups. Again, restriction of

carbohydrate content was not associated with any

outcome variable, whereas treatment duration,

baseline weight and total energy restriction con-

tributed significantly to the reduction in LDL

cholesterol.

Since Bravata’s review some further low-carbohy-

drate studies have been published. Samaha et al.

randomized 132 obese patients (BMI 43 kg m�2) to

either a low-carbohydrate diet (5/30 g day�1) or a

low-fat diet (�/500 kcal day�1, 5/30 E% fat) for 6

months (4). Thirty-nine per cent of the patients

had diabetes and 43% had the metabolic syndrome.

Subjects in the low-carbohydrate group lost 5.89/

8.6 kg after 6 months compared with 1.99/4.2 kg in

the low-fat group (p�/0.002). The low-carbohydrate

group had a significantly greater reduction in

triglyceride levels and the insulin sensitivity (only

non-diabetics examined) was also significantly im-

proved. The amount of weight loss and low-

carbohydrate diet treatment both contributed sig-

nificantly to these improvements in risk factors.

Foster et al. randomized 63 obese subjects to

either a low-carbohydrate diet (Atkin’s diet) or a

more conventional hypocaloric diet for 12 months

(5). There was no difference in final weight loss

between the low-carbohydrate group (�/4.49/6.7%)

and the conventional diet group (�/2.59/6.3%)

(p�/0.26). However, after 3 and 6 months the low-

carbohydrate group had lost significantly more

weight. Both HDL and triglyceride levels were

significantly more improved in the low-carbohy-

drate than in the conventional diet group, whereas

no long-term differences were seen in total or LDL

cholesterol.

Based on their systematic review, Bravata et al.

conclude that there is not enough evidence about

efficacy and safety to make clear recommendations

for or against low-carbohydrate diets (3). The

publication of Samaha’s and Foster’s studies does

not appear to change this conclusion (4, 5).

The popularity and commercial success of low-

carbohydrate diets thus do not rely solely on

evidence-based medicine, which is important to

keep in mind, especially since a vast majority of

the available studies have far too short treatment

periods (B/3 months). With Samaha’s study as a

quite rare exception there is also very little

information on low-carbohydrate diets in obese

patients with metabolic and cardiovascular compli-

cations.

Too many short-term clinical obesity trials have

been published over the years. Initial exploratory

trials must of course always be performed, but since

obesity is a chronic disease more long-term inter-

ventions are definitely needed. There is no

real clinical challenge in producing short-term

(B/6 months) weight loss. Almost any strategy will

help as long as it results in negative energy balance.

The important goal is long-term maintenance of

weight loss and above all the reduction in morbidity

and mortality that might come out of this (6). As

shown by Bravata’s review, not only length of

treatment but also the lack of randomized clinical

trials are problematic and make interpretation of

the data even more difficult. Furthermore, a high

dropout rate is a notorious problem in obesity trials

(7). This can be dealt with statistically in different

ways (8), but it also highlights the tolerability of

different diets. Palatability and satiety might be

important factors in achieving long-term dietary

adherence and are thus important areas for future

research.
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