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CORRESPONDENCE

Weight Loss with a Low-Carbohydrate, Mediterranean,
or Low-Fat Diet

TO THE EDITOR: How do Shai et al. (July 17 issue)*
explain why the subjects in their study regained
weight between month 6 and month 24, despite
a reported reduction of 300 to 600 calories per day?
Contributing possibilities may include the notion
that a food-frequency questionnaire cannot pre-
cisely determine energy or macronutrient intake
but, rather, ascertains general dietary patterns.
Certain populations may underreport intake?? and
have a decreased metabolic rate. The authors did
not measure body composition, which is critical
for documenting weight-loss components.

In addition, the titles of the diets that are de-
scribed in the article are misleading. Labeling the
“low-carbohydrate” diet as such is questionable,
since 40 to 42% of calories were from carbo-
hydrates from month 6 to month 24, and data
regarding ketosis support this view. Participants
in the low-fat and Mediterranean-diet groups con-
sumed between 30% and 33% of calories from fat
and did not increase fiber consumption, high-
lighting the importance of diet quality. Further-
more, the authors should have provided baseline
values and P values for within-group changes from
baseline (see Table 2 of the article).

Contrary to the authors’ assertion, it is not sur-
prising that the effects on many biomarkers were
minimal, since the dietary changes were minimal.
The absence of biologically significant weight loss
(2 to 4% after 2 years) highlights the fact that
energy restriction and weight loss in themselves
may minimally affect metabolic outcomes and that
lifestyle changes must incorporate physical activ-
ity to optimize the reduction in the risk of chronic
disease.*>
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TO THE EDITOR: Shai and colleagues found that a
low-fat diet was less effective than either a Medi-
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terranean diet or a low-carbohydrate diet in achiev-
ing weight loss. However, the “low-fat” group was
actually not instructed to follow a low-fat diet, be-
cause the diet composition (i.e., calories from fat)
did not change during the intervention. So, in re-
ality, since the members of this group consumed
the same diet as they did habitually, it should have
been called the control group. Weight loss is known
to occur as a consequence of reducing the propor-
tion of calories from fat, so the design of the study
was not really fair to the low-fat diet. Moreover,
the dropout rate was 15% in the Mediterranean
group, 22% in the low-carbohydrate group, and
only 10% in the low-fat group (P=0.04). In a study
involving Danish subjects,? my colleagues and I
also observed that there was a significantly high-
er dropout rate among participants on a Mediter-
ranean diet (28%) than among those on a (real)
low-fat diet (16%), after both 6 months and 18
months. Retention is an end point that deserves
comment.
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To THE EDITOR: Shai et al. report that either a
Mediterranean diet or a low-carbohydrate diet was
an effective alternative to a low-fat diet in terms
of weight loss. Absolute values for the energy in-
take before and after the intervention are not given
for any of the groups. However, the data provided
in the article suggest that the weight loss in the
low-carbohydrate group may have been simply a
hypocaloric effect, even though the authors state
that the energy intake in this group was not re-
stricted. Thus, if the daily intake of carbohydrates
was no more than 120 g (equal to 500 kcal), as
stated in the Methods section, and if the fraction
of the energy intake provided by carbohydrates
was around 40%, as stated in Table 2, then the
total daily energy intake in the low-carbohydrate

group must have been no more than approximately
1250 kcal, which is significantly less than the
daily intake targeted for the two other groups.

Kirsten Moller, M.D., Ph.D.
Rikke Krogh-Madsen, M.D., Ph.D.

University Hospital Rigshospitalet
DK-2100 Copenhagen, Denmark
kirsten.moller@dadlnet.dk

TO THE EDITOR: In the study by Shai et al., par-
ticipants who were on the low-fat diet decreased
their total fat intake from 31.4% to 30.0% — in
other words, hardly at all. It is important to mea-
sure disease end points, not just risk factors.
Greater increases in high-density lipoprotein (HDL)
cholesterol among patients on the Atkins diet may
not necessarily be beneficial, as the torcetrapib
study indicated.* Very-low-fat diets may reverse
coronary heart disease? and prostate cancer® and
also improve gene expression,* despite reductions
in HDL cholesterol, whereas flow-mediated vaso-
dilatation, a measure of endothelial function and
a predictor of cardiovascular events, worsened
among subjects on the Atkins diet.5

In the “Atkins diet” that was tested by Shai
et al., the authors state that they counseled the
study participants to choose vegetarian sources
of fat and protein and to avoid trans fat. However,
such a diet is not representative of the Atkins diet,
which recommends bacon, butter, and brie, not
fruits and vegetables. Why were the participants
counseled to do this?
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TO THE EDITOR: Shai et al. report very low attri-
tion rates among study participants, and this is
surely a good point, given the 2-year length of the
study. The authors properly recognize that this
finding is probably due to a closely monitored in-
tervention, but they do not report anything about
the costs of their face-to-face, dietitian-based ap-
proach. As noted by Glasgow and Emmons,* among
factors that impede the translation of research
into widespread practice, important obstacles are
the high cost and large time demands on both
staff and participants. Even if the authors’ strate-
gies for maintaining adherence could be applied
outside the workplace, we are not as optimistic as
they are, considering the low cost-effectiveness that
usually characterizes face-to-face approaches tar-
geting eating habits.
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THE AUTHORS REPLY: Roberts and colleagues cor-
rectly note that a food-frequency questionnaire
cannot precisely assess exact caloric intake. In our

study, we used identical nutritional values for each
of the 137 questionnaire items, irrespective of the
specific dietary intervention. For example, “vege-
table soups” were not specially analyzed within
the low-fat group as “no fat added” or in the low-
carbohydrate group as “creamed” or “no starch
added.” Thus, although the questionnaire data re-
vealed three distinct dietary regimens throughout
the intervention, these data might have underes-
timated the true differences among the groups.
Correlations between data from food-frequency
questionnaires and those from 24-hour dietary re-
calls, which were used in a subgroup of partici-
pants, were more than 0.8 for most nutrients.

In response to the letters from Astrup and
Moller and Krogh-Madsen: the diet-recall data
confirm that the total caloric deficit was similar
among the groups and that the low-fat group
maintained a relatively low intake of fat (Table 1).
Obviously, with a substantial total caloric deficit,
the absolute consumption of fiber was decreased;
however, the decrease in the low-fat group was
half of that in the low-carbohydrate group.

We agree with Roberts et al. on the importance
of physical activity, but our study specifically
focused on diet composition. Roberts et al. are
incorrect in characterizing the weight loss as bio-
logically not meaningful, since it yielded clini-
cally important changes in risk factors. Intrigu-
ingly, the weight reduction achieved among the

Table 1. Dietary Intake from 24-Hour Dietary Recall among Participants in the Dietary Intervention Randomized
Controlled Trial (DIRECT).*
Variable Low-Fat Diet Mediterranean Diet Low-Carbohydrate Diet
Energy (kcal) 13474239 1356+258 1281+380
Fat
Total (g) 38.7£13.9 48.8+19.8 58.8+£25.7¢
% of energy 25.9+8.0 31.749.1% 40.5+10.0
Protein
Total (g) 94.2+24.4 83.2+22.5 105.9+36.0
% of energy 28.316.1 25.2+8.0 32.9+7.67
Carbohydrates
Total (g) 135.8+44.1 152.9+0.3 87.4+37.5%
% of energy 48.2+0.7 45.0+11.7 28.3+11.7%
Dietary cholesterol (mg) 174+82 181+93 358+162:

* Plus—minus values are means +SD. During the first 6 months of the study, 24-hour dietary recalls were obtained from
27 participants on the low-fat diet, 22 on the Mediterranean diet, and 18 on the low-carbohydrate diet; the results
were analyzed with the use of the Israeli nutritional database.*

7 P<0.05 for the comparison with the low-fat diet.
i P<0.001 for the comparison with the low-fat diet.

N ENGLJ MED 359;20 WWW.NEJM.ORG NOVEMBER 13, 2008

Downloaded from www.nejm.org on November 28, 2009 . For personal use only. No other uses without permission.

Copyright © 2008 Massachusetts Medical Society. All rights reserved.

2171



The NEW ENGLAND JOURNAL of MEDICINE

moderately obese subjects in our study was iden-
tical to that reported in a recent meta-analysis
on long-term pharmacotherapy for obesity.?

In response to Ornish’s letter: the low-carbo-
hydrate diet was based on Atkins’s book, although
we encouraged the study participants to consume
a variety of protein and fat sources to maintain
successful long-term adherence. We specifically
reported on retention in detail and noted that ad-
herence was higher in this trial than in any other
trial of a similar length that we know of. The set-
ting and methods we used to maximize adherence
rates permitted a robust test of the three dietary
strategies, as assessed by weight loss and estab-
lished measurements of lipids, glycemic control,
and hepatic and inflammatory biomarkers. As
noted by Manzoni and colleagues, we did not as-
sess cost-effectiveness. However, we believe that
cost-effective interventions can be implemented
in the workplace, with the use of group meetings
and by working with food-service providers.

Several readers have informed us that our on-
line Supplementary Appendix was incomplete. We
have updated the appendix to provide more com-
plete information.
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Tibolone in Older Postmenopausal Women

TO THE EDITOR: In a randomized study of the ef-
fect of tibolone on fracture rates among post-
menopausal women between the ages of 60 and
85 years, Cummings et al. (Aug. 14 issue)* report
that tibolone significantly reduced the risk of in-
vasive breast cancer. The authors also report that
this finding contradicted the results of the ob-
servational Million Women Study, which showed
that the use of tibolone for up to 5 years was as-
sociated with an increased risk of breast cancer.?
In analyses combining clinical-trial and observa-
tional-study cohorts, the Women’s Health Initiative
(WHI) showed that a decreased risk of breast can-
cer was associated with estrogen therapy only if
estrogen was given several years after menopause
and not when it was begun soon thereafter.?
Since women in nontrial settings usually begin
such hormonal therapy shortly after the onset of
menopause, the gap time after menopause pro-
vides a potential effect modifier, suggesting cau-
tion in extrapolating findings to women closer to
menopause. In the WHI randomized trial, estro-
gen plus progestin increased the risk of breast
cancer that was diagnosed at an advanced stage,
suggesting diagnostic delay with fewer cancers in
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the hormone group through the first 3 years of
follow-up.* The current tibolone trial was report-
ed after a median of 34 months and without
information on tumor stage. Although tibolone
does not increase breast density, as does com-
bined hormone therapy,> could diagnostic delay
account for some of the breast-cancer findings?
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