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The following is a tri-point 

perspective from a basic researcher,

a clinical researcher and a 

clinician-in-practice on the 

following question: What are 

the best dietary approaches 

for obesity treatment?
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T he daunting increase in obe-
sity underscores the need for
additional research that

focuses upon how different aspects
of the diet impact energy balance
over time. Experiments using non-
human animal subjects have a num-
ber of advantages in trying to address
this important set of issues. First, the
simple act of measuring one side of
the energy equation, calorie intake,
accurately is exceedingly difficult in
free-living humans over durations
beyond one or two meals. Second,
assuring that free-living humans
comply with a particular dietary regi-
men is also quite difficult. Third,
both the history and genetic make-
up of humans involved in dietary
studies is highly variable and such
individual differences are difficult to
study without extremely large num-
bers of experimental subjects. All
three of these points can be
addressed by the use of non-human
animals, particularly rodents in well-
designed experiments.

Despite these clear advantages of
animal studies, there are numerous
limitations of using non-human ani-
mals to explore these dietary issues.
The most obvious limitation is that
the physiology of humans and other
animals could differ significantly.
While this difficulty is omni-present,
other more practical problems proba-
bly are of greater concern. First,
while compliance can be assured in
these animal studies, it is difficult to
use animal models to assess how dif-
ficult compliance may be for humans
on the same regimen. For example, it
is clear that feeding rodents relatively
unpalatable diets results in sustained
lower body weights. However this
would be a difficult dietary strategy

to advocate for humans where palat-
able food is highly sought after.
Second, the overwhelming majority
of studies examining the effect of diet
composition on energy balance limits
food choice to a single nutritionally
complete food item. While the exper-
imenter can be assured that the sub-
jects are consuming what the experi-
menter intends them to consume,
humans in developed countries are

typically faced with a dizzying array
of food choices every day. These
problems can be illuminated by two
examples.

A reasonable body of rodent lit-
erature points to the fact that diets
with a lower glycemic index and
less insulin secretion results in less
body weight gain than higher
glycemic index diets. Unfortun-
ately the degree to which this is
predictive of the body weight
response to these diets in humans
is limited by the fact that the car-
bohydrates that induce insulin
secretion are rarely consumed in
isolation and thus the rate at which
carbohydrates appear in the blood
stream can be highly variable. Thus
the degree to which the glycemic
index of the human diet predicts
the demand for insulin secretion is
far less clear in humans than in the
rodent experiments designed to
model these phenomena. 

A second example comes from
the recent work aimed at evaluating
the effectiveness of very low carbo-

hydrate diets to induce weight loss.
Several clinical trials have now
shown that in a period of 6 months,
very low carbohydrate diets pro-
duce weight loss approximately
double that of more typical low-fat
dietary regimens 2-5. In contrast, in
several rodent studies have ob-
served no appreciable weight loss.
While such discrepancies could be
due to differences in the degree of

carbohydrate restriction necessary
to produce ketosis between the two
species, another possibility is that
very low carbohydrate diets greatly
reduce the variety of foods typically
consumed by humans. However, in
the rodent situation, the animal
goes from having one single food
to consume to a different single
food to consume and therefore the
animal has experienced no change
in the number of food options
available. The important point here
is not that there is any direct evi-
dence that changes in food choice
underlie the effects of very low car-
bohydrate diets but rather that it is
difficult to address these types of
potentially important issues in the
animal models. Thus while it would
be attractive to test a number of
proposed “fat” diets in animal
models, efficacy in these rodent
models is subject to both false pos-
itives and false negatives.

In general the animal models sup-
port the contentions forwarded by
the companion pieces to this one.
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A reasonable body of rodent literature points to the fact
that diets with a lower glycemic index and less insulin
secretion results in less body weight gain than higher
glycemic index diets.
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Diets lower in saturated fats and in
caloric density promote less weight
gain overall6. However, simple
changes in caloric density without
significant changes in diet composi-
tion are accurately compensated for
under most conditions. Giving
rodents access to multiple types of
highly palatable food also results in
more weight gain than do diets of
limited choice. While such data sup-
port the use of these dietary regimens
in humans, the critical questions that
can now be asked using rodent mod-
els is what genes and proteins con-
tribute to this propensity to gain
weight on varied, palatable, calorical-
ly dense diets. The powerful ability to
alter the mouse genome has made
rapid advances in this arena possible.
As a consequence, these kinds of
basic research tools will not only help
us identify potentially useful dietary

regimens but will help us understand
why specific individuals are more sus-
ceptible to weight gain when exposed
to modern diets. Armed with this
knowledge, our ability to design
therapeutic options that encompass
both dietary and non-dietary inter-
ventions for obese patients (or those
at risk for developing obesity) will
increase. EN
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W ith the surge in the inci-
dence of overweight and
obesity, effective dietary

strategies for weight management
are needed. On the surface the issue
is clear-cut, simply reduce energy
intake below energy expenditure;
however, there is much debate and
controversy over the optimal way
that this should be achieved. While
it is unlikely that there will ever be a
single dietary strategy that fits
everyone, health professionals have
a responsibility to communicate to
the public which strategies are con-
sidered both safe and effective. 

Until recently both the scientific
community and proponents of pop-
ular diets for weight loss have
emphasized macronutrient intake.

This emphasis was reflected in an
evidence-based report published by
the National Institutes of Health in
1998 that assessed the data from 48
randomized, controlled trials of
weight-loss diets 2. The report found
that lower-fat diets (20 percent to
30 percent of calories) promoted

weight loss, but that this was due to
a spontaneous reduction in caloric
intake. Indeed the evidence indicat-
ed that a decrease in energy intake
was the most important component

of weight loss. The emphasis on fat
reduction in the 1998 report was
related to the fact that most of the
clinical trials meeting the criteria for
inclusion focused on the fat content
of the diet. Since then, the emphasis
has shifted to restricting carbohy-
drates and increasing protein. The

verdict is not yet in on how these
alterations in the proportions of
macronutrients affect long-term
weight loss and health. 

Another important shift in focus
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Another important shift in focus has been away from the
macronutrient composition of the diet towards dietary
factors that affect hunger and satiety.3,4
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has been away from the macronu-
trient composition of the diet
towards dietary factors that affect
hunger and satiety 3, 4. The reason-
ing is that since weight-loss is
achieved through caloric reduc-
tion, adherence is more likely if
hunger is controlled. A number of
short-term studies have shown that
the energy density (kcal/g) of the
diet affects both the amount con-
sumed and how satisfied people
feel. The dietary component that
has the biggest impact on the ener-
gy density of foods is water, which
adds weight but no calories and
therefore decreases the energy den-
sity. Fat increases the energy densi-
ty of foods, since at nine kcal/g its
energy density is more than twice
that of carbohydrates and protein
(both have four kcal/g). A number
of studies have demonstrated that
people tend to eat a consistent
weight or volume of food over a
day or two and that they are rela-
tively insensitive to the calorie con-
tent. Thus, if people eat foods low

in energy density, they sponta-
neously eat fewer calories and they
feel just as full and satisfied. If peo-
ple eat foods high in energy densi-
ty, they have to restrict portions to
avoid excessive caloric intake.
Other dietary factors that have
been shown to enhance satiety are
increases in fiber and protein.
Using satiety and energy density as
a guide to food choices leads to the
foods that health professionals
encourage: vegetables, fruits,
whole grains, legumes and lean
protein 3, 4. 

A recent evidence-based report
from the World Health Organi-
zation and the Food and Agriculture
Organization of the United
Nations1 found that the only con-
vincing dietary factor associated
with decreasing the risk of weight
gain and obesity was a high intake of
dietary fiber. The only convincing
dietary factor that increased this risk
was a high intake of energy-dense
micronutrient-poor foods. The key
to weight management is prevention

of weight gain and this will require
innovative strategies to reduce the
energy density of the diet. EN
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A ny dietary program used to
treat obesity should be safe
and nutritionally adequate,

effective and practical and sustain-
able long-term.1 When treating an
obese patient, there are many differ-
ent options for physicians to consid-
er to reduce energy intake. At this
point, no one dietary program has
emerged as clearly more successful,
which is why so many different
options exist. For this reason the
approach should be individualized
for each patient. 

Very-low calorie diets (VLCD),

which contain 800 kcal/day or less,
are one option for doctors to con-
sider. However, I do not use them in
my practice because although
VLCD are associated with faster ini-
tial weight loss, long-term results
are no greater than more conserva-
tive treatment because of more rapid
weight regain. Combining a VLCD
with a behavioral program or phar-
macotherapy has not led to better
results.2

Meal replacements, a second
option, contain 200-400 kcal/day
and are nutritionally adequate. A

recent meta- and pooling analysis of
six studies reported that meal
replacements are slightly more effec-
tive than standard energy restricted
diets.3 Advantages of meal replace-
ments include convenience, cost and
that they are a specified number of
calories. I use them in select patients
within the context of an overall,
ongoing program.

Low-carbohydrate diets, such as
Atkins, are currently popular and
appear to lead to greater weight loss
over six months.4 However, a long-
term, randomized trial reported that
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weight loss after one year was not
significantly different from a calorie-
controlled, low-fat diet.5 In these
studies, the dropout rate was
approximately 40 percent among all
groups, indicating long-term adher-
ence to any dietary program is chal-
lenging. In addition, the types of
foods consumed on low-carbohy-
drate diets are not always consistent
with other evidence that suggests a
diet high in plant products from
vegetables, fruits and whole grains
and low in saturated fat is optimal to
prevent hypertension, cancer and
hypercholesterolemia and coronary
artery disease. My two main ques-
tions regarding low-carbohydrate
diets are: Can people stay on them
long-term? And if they can what are
the long-term health risks? While
studies to date haven’t shown exces-
sive morbidity from low-carbohy-
drate diets, case reports are accumu-
lating and long-term health effects
haven’t been adequately evaluated.6

Another popular diet option for
physicians and patients to consider is
a low-fat diet. These lead to modest
weight loss, but if the only focus is
on fat and greater non-fat calories

are consumed, weight loss will not
result. There is interest in a low-
glycemic index diet to promote
weight loss. At this point, however,
there is only limited evidence of clin-
ical effectiveness. There is some
overlap among different programs.
For example, a low-fat diet, a low-
glycemic index diet and a low-ener-
gy dense diet may contain common
features such as being high in fiber. 

Short-term studies suggest that
consuming low-energy dense foods
can lead to lower energy intake and
weight loss.7 In addition, the types
of foods consumed on a low-energy
dense diet are consistent with other

dietary recommendations to main-
tain good health.

It is important for doctors to help
patients understand the common
features of a dietary program that
promotes weight loss and improved
health, including:

■ A reduction in total calorie
intake to a deficit of 500-1,000
kcal/ day.

■ Generous amounts of fresh or
frozen vegetables and fruits (not
fruit juice or dried fruit that is
higher in energy density), 

■ Moderate amounts of whole
grain products, 

■ Lean sources of protein and 

■ Low intake of saturated fat,
sugar and other refined 
carbohydrate. 

Additionally, when fat is consumed,
monounsaturated fats would be the
best choice for cardiovascular
health. Controlling portion size
(except for vegetables and fruits),
especially when eating in restaurants
and snacking is necessary as these
factors have been associated with
increased energy intake. 

It is challenging for physicians to
address obesity and recommend
dietary therapy with the limited
amount of time available in a typical
patient appointment. I try and per-
form a brief baseline assessment of
diet, activity and behavioral habits to
arrive at individualized dietary rec-
ommendations. A physician’s role
should be to provide motivation and
general recommendations, then
refer an obese patient to a
Registered Dietitian for more
detailed counseling. 

Dietary recommendations should
be practical. However, people often
underestimate their ability to change

dietary habits. Old recipes should be
modified and new ones incorporat-
ed. Process goals, which are specific,
measurable and realistic should be
utilized. Examples include eating
one-half the usual portion of meat,
eating one more serving of vegeta-
bles each day, or eating breakfast
regularly. The evidence and my
experience shows that patients who
keep dietary records are more suc-
cessful at weight management.

As a physician, I encourage my
patients to approach a dietary pro-
gram as a lifestyle change that will be
sustainable, instead of ‘going on a
diet’, which implies a temporary,
negative and restrictive change in
eating. Eating well, eating healthful-
ly and reducing calories are not
mutually exclusive when using cre-
ative strategies to apply the above
suggestions. EN
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It is important for doctors to help patients understand
the common features of a dietary program that 
promotes weight loss and improved health


