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Overweight and obesity are global problems af-
fecting over one billion adults and 17.6 million
children under 5 years of age.1–4 Since 1980, 3-

fold increases in obesity have been reported in North
America, the United Kingdom, Eastern Europe, the Mid-
dle East, the Pacific Islands, Australia and China.2 In
Canada, about 48% of adults, or 11.5 million people, are
overweight or obese.3 In North America, about two-thirds
of obese adults are trying to lose weight.5,6 Unfortunately,
success rates are low and range from 2% to 20%.7 Given
the burden of disease associated with obesity, treatment
is crucial for reducing secondary risks. Patients often
consult their physicians about diet, yet many physicians
are unfamiliar with the evidence for the use of various
weight-loss regimens. The purpose of this article is to re-
view and assess types of diets commonly recommended

for weight reduction, with particular attention to low-
calorie and low-carbohydrate diets.

Weight-loss goals

The US National Institutes of Health recommends weight
loss for overweight people (defined as having a body mass in-
dex of 25–29 kg/m2) with a high waist circumference or with
2 or more risk factors for cardiovascular disease and other co-
morbidities.8 The position of the US Preventive Services Task
Force9 is that clinicians should screen all adult patients for
obesity and offer intensive counselling and behavioural inter-
vention to promote sustained weight loss. The Canadian Task
Force on Preventive Health Care10 recommends weight reduc-
tion for adults with a body mass index greater than 27 kg/m2

and at least one obesity-related disease. The National Insti-
tutes of Health suggests a reduction of 10% in body weight as
an initial goal.11 A weight loss of 5%–10% has been shown to
reduce the risk of heart disease and stroke.12

Which diets result in safe weight loss, have positive long-
term consequences for chronic disease risk factors, and are
sustainable in the long term? This question has been only
partially answered. Comparing dietary trials is difficult for
several reasons: diet compositions vary in the amount and
type of carbohydrates and fats, amount of protein, and de-
gree that energy intake is restricted, all of which have intri-
cate bearings on weight regulation; diets have specific ac-
tions on appetite and food preference that affect drop-out
rates; study populations may have different associated dis-
eases that modify outcomes; and the choice of statistical
analyses can bias results.13

Low-calorie diets 

In general, low-calorie diets are high in carbohydrates
(55%–60% of total daily energy intake), low in fat (< 30% of
energy intake), and energy-reduced (deficit of 2100–
4200 kJ/d: minimum of 4200–5040 kJ/d for women and
5040–5880 kJ/d for men).14 (See Box 1 for kilojoule–calorie
conversions.) Diets in this category include the National Cho-
lesterol Education Program (NCEP) Step I Diet with energy
intake restriction;15 the DASH diet,16 which is based on the US
Department of Agriculture Food Guide Pyramid; and some
commercial programs (e.g., Weight Watchers).14 Low-calorie
diets should be high in fibre and have a low glycemic index.
The glycemic index, a concept introduced by D.J. Jenkins toD
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Diet in the management of weight loss

Obesity is an established risk factor for numerous chronic
diseases, and successful treatment will have an important
impact on medical resources utilization, health care costs,
and patient quality of life. With over 60% of our population
being overweight, physicians face a major challenge in as-
sisting patients in the process of weight loss and weight-loss
maintenance. Low-calorie diets can lower total body weight
by an average of 8% in the short term. These diets are well-
tolerated and characterize successful strategies in maintain-
ing significant weight loss over a 5-year period. Very-low-
calorie diets produce a more rapid weight loss but should
only be used for fewer than 16 weeks because of clinical
adverse effects. Diets that are severely restricted in carbohy-
drates (3%–10% of total energy intake) and do not empha-
size a reduction of energy intake may be effective in reduc-
ing weight in the short term, but there is no evidence that
they are sustainable or innocuous in the long term because
their high saturated-fat content may be atherogenic. Fat re-
striction in a weight-loss regimen is beneficial, but the opti-
mal percentage has yet to be determined. Longitudinal trials
are needed to resolve these issues. In this article I discuss
the evidence for and pitfalls of various types of weight-loss
diets and identify issues that physicians need to address in
weight loss and weight-loss maintenance.
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classify foods containing carbohydrates, rep-
resents the blood glucose response (incre-
mental area under the curve) to a food portion
containing 50 g of available carbohydrate
compared with the response to an equivalent
amount of either glucose or white bread.17

High-fibre and low-glycemic-index diets are
associated with increased satiety, lower post-
prandial glycemic response and lower insulin
levels.17–20 Postprandial hyperglycemia has
been found to increase the risk of cardiovas-
cular disease and diabetes.20–22

Evidence

The National Institutes of Health reviewed 34
randomized controlled trials to assess the ef-
fectiveness of low-calorie diets for lowering
body weight, decreasing abdominal fat and
improving cardiorespiratory fitness.8 The re-
view concluded that low-calorie diets can
lower total body weight by an average of
about 8% during a period of 3–12 months (evidence category
A). Weight-loss and weight-loss maintenance interventions
lasting 3–4.5 years (4 studies only) resulted in an average
weight loss of 4%, well below the definition proposed for
successful weight loss (a decrease in 10% of body weight sus-
tained for more than 1 year).7 Low-calorie diets resulting in
weight loss also lower the amount of abdominal fat, as
shown by a reduction in waist circumference of 1.5–9.5 cm
(evidence category A). The National Institutes of Health re-
view also concluded that low-calorie diets alone do not im-
prove cardiorespiratory fitness as measured by maximum rate
of oxygen consumption (evidence category B),8 which rein-
forces the importance of combining diet and exercise pro-
grams in weight-loss interventions. Behaviour therapy in con-
junction with dietary interventions (including low-calorie
diets) has been shown to result in additional weight loss in
the short term (1 year) but not in the long term (3–5 years)
(evidence category B).8

There is a debate regarding the effectiveness of low-fat di-
ets in weight reduction.23–28 Astrup and colleagues26 con-
ducted a meta-analysis of 16 trials of 2–12 months’ duration,
of which 14 were randomized. They reported that low-fat di-
ets without intentional restriction of energy intake resulted
in greater weight loss (3.2 kg, 95% confidence interval
1.9–4.5 kg, p < 0.001) than did habitual, or medium-fat, diets
ad libitum. Weight loss was more substantial in heavier sub-
jects. The authors concluded that, although the weight loss
was small, the fact that it was achieved with a reduction in di-
etary fat and no planned reduction in energy intake may be of
interest from a public health perspective. Similarly, Bray and
Popkin27 and Yu-Poth and colleagues15 found that decreases
in fat intake were associated with weight loss. In a meta-
analysis by Yu-Poth and associates of 37 studies that used the
NCEP Step I and Step II diets, every 1% decrease in energy
from total fat was associated with a 0.28-kg decrease in body
weight (R2 = 0.57, p < 0.0001).15 On the other hand, in a

meta-analysis of 6 randomized controlled
trials specifically targeting weight loss,23

Pirozzo and associates found no significant
differences in the effects of low-fat diets and
other weight-loss diets on obese and over-
weight subjects at 6, 12 or 18 months. The
overall weight loss between 12 and 18
months was only 2–4 kg in all studies. The
National Institutes of Health review8 also
concluded that lower-fat diets (20%–30% of
total energy intake) contribute to lower en-
ergy intake; there is little evidence that low-
fat diets with no reduction in energy intake
result in weight loss.8,29–31 This point is illus-
trated in a study by Powell and associates29

involving obese women, which compared
the outcomes of a diet with a total of 5040 kJ
per day but 4 different fat contents: 10%,
20%, 30% and 40%. No significant differ-
ences in weight loss were found (–4.5 kg,
–6.8 kg, –6.9 kg, –6.8 kg, respectively) after
the 3-month intervention.

The NCEP Step I and II diets have been extensively studied
and found to reduce circulating low-density lipoprotein cho-
lesterol levels by 12% and 16% respectively.15 They have also
been found to increase triglyceride levels, although not con-
sistently.15,32 Increases in triglyceride levels have been as-
cribed to the high levels of postprandial glucose and insulin
caused by the relatively high amount of carbohydrates in such
diets.32 Higher triglyceride levels are usually associated with
lower high-density lipoprotein cholesterol levels and with
small low-density lipoprotein cholesterol particles that are
more susceptible to oxidation; this metabolic profile is
atherogenic.33–35 The potential negative effects of high-carbo-
hydrate diets on triglyceride and high-density lipoprotein
cholesterol levels may be attenuated if monounsaturated fats
replace carbohydrates12,32,36 or if the diets are high in fibre and
have a low glycemic index,12,37–40 although this remains con-
troversial in the treatment of obesity.41,42

The 2001 NCEP revised guidelines recommend the Thera-
peutic Lifestyle Change Diet for reducing the risk of coronary
artery disease.36 On this diet, less than 7% of the total daily
energy intake comes from saturated fat and 25%–35% comes
from total fat. The diet is intended to reduce low-density
lipoprotein cholesterol and triglyceride levels and increase
high-density lipoprotein cholesterol levels.36 The revised Di-
etary Guidelines for Americans, released in 2005, recom-
mend that less than 10% of the daily energy intake come
from saturated fat and 20%–35% from total fat, an increase
in total fat from previous recommendations.43 Diets higher
in total fat and consisting primarily of monounsaturated
fatty acids are close to the Mediterranean style diet, where
olive oil represents more than half of the fat intake.44 The
Nutrition Recommendations for Canadians are currently un-
der revision.45

Overall, low-calorie diets are a safe strategy for weight
loss. A sample 5040-kJ diet plan based on Canada’s Food
Guide to Healthy Eating is outlined in the online appendix
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Box 1: Kilojoule—calorie
conversion

Kilojoules    Calories

1 0.24

4.2      1

378     90

2100   500

2520   600

3360   800

4200 1000

5040 1200

5240 1250

5460 1300

5880 1400

6300 1500

8000 1900



(available at www.cmaj.ca/cgi/content/full/174/1/56/DC1). A
sedentary woman 45 years of age with a body mass index of
31 kg/m2 (height 167.6 cm [5'6"], weight 87.5 kg [192.5
pounds]) and an energy requirement of 7988 kJ per day (cal-
culated using the Harris–Benedict equation) can achieve a
body mass index of about 26 kg/m2 after 6 months on a
5040-kJ/d low-calorie diet. Physicians need to alert patients
to the importance of portion sizes in the diet plan because
people have a tendency to underestimate portion sizes, and
portion sizes in restaurants and fast-food outlets are usually
larger than those in the diet plan. Poor estimation of portion
sizes can result in higher energy intake than the prescribed
5040 kJ. In addition, physicians should advise patients to
choose high-fibre and low-glycemic-index foods46 to assist
in the control of hunger and to ensure a favourable serum
lipid profile. Identifying emotional stimuli that trigger
hunger or excessive food consumption may be warranted,
along with strategies to deal with such episodes. Physical
activity should be part of the weight-loss strategy.

Low-carbohydrate diets

Low-carbohydrate diets are relatively high in fat and protein
content and are not recommended by the American Heart As-
sociation.47,48 Included in this category are the Protein Power
diet and the Atkins diet.47–50

The Atkins diet has drawn the attention of consumers
since its inception in the 1970s. Atkins states that most peo-
ple consume carbohydrates that are absorbed rapidly, which
leads to increases in glycemia and insulin secretion. Low-
ered blood glucose levels and increased cravings result,
whereby refined snack foods are usually consumed, which
perpetuates the cycle and leads to body fat storage.49 A key
premise of the Atkins diet is that the total energy intake is
not important. Carbohydrate intake is severely restricted
(3%–10% of total daily energy intake), whereas fat and pro-
tein can be consumed to satisfaction.49 Exercise is manda-
tory, and a daily vitamin, mineral and fatty acid supplement
is recommended.

The metabolic principles of the Atkins diet51–53 need to be
considered in relation to the diet strategy. When following a
diet that limits carbohydrate intake to as little as 20 g per
day in the induction phase, people end up reducing total en-
ergy intake because the choice of foods low in carbohy-
drates is limited; the resulting monotony of the diet has lit-
tle appeal. The body depletes its glycogen stores, and
gluconeogenesis is induced, whereby lean tissue is used to
produce glucose as an energy source for the brain. Free fatty
acids are also mobilized from adipose tissue, which results
in ketone body formation.51 Mild ketosis decreases appetite,
and the diet’s high protein content increases satiety and ac-
tivates thermogenesis.54–56

Evidence

In a review of 94 trials on the efficacy of low-carbohydrate
diets from 1966 to 2003, Bravata and colleagues57 reported
that weight loss was principally associated with reduced

energy intake and not reduced carbohydrate intake. These
observations conform with the principles of thermodynam-
ics.53 They are also in agreement with the results of 4 recent
randomized trials designed to test the main principles of
the Atkins diet,58–61 in which low-carbohydrate diets
(< 30 g/d of carbohydrates, < 10% of total daily energy in-
take from carbohydrates, ad libitum protein and fat intake)
were compared with the conventional low-fat, energy-
restricted diet. Brehm and colleagues58 reported that the
mean daily energy intake at the end of the 6-month study
period was 5468 kJ on the low-carbohydrate diet and
5237 kJ on the low-calorie diet.

Both the low-calorie and low-carbohydrate diets result in
weight loss.58–61 Two studies, each 6 months in duration, re-
ported greater weight loss with the low-carbohydrate diet
than with the low-calorie diet.58,60 In a study by Brehm and
colleagues,58 subjects lost 8.5 (standard deviation [SD] 1.0)
kg on the low-carbohydrate diet  compared with 3.9 (SD 1.0)
kg on the low-calorie diet (p < 0.001). Similarly, in a study by
Yancy and associates,60 the mean change in body weight was
–12.9% on the low-carbohydrate diet and –6.7% on the low-
calorie diet (p < 0.001). The authors60 suggested that the
greater weight loss seen with low-carbohydrate diet was pos-
sibly due to the increased thermic effect of the high protein
content56 and to the energy loss in ketonuria. However, no
relation could be established between weight loss and uri-
nary or blood ketones.58,61 Postprandial thermogenesis is
doubled on high-protein diets and contributes an additional
loss of about 378 kJ per day.56 Unfortunately, physical activ-
ity was not assessed. Further research is required to deter-
mine the contribution of resting metabolic rate, energy ex-
penditure during exercise, and thermogenesis toward weight
loss and weight-loss maintenance on low-carbohydrate di-
ets. In trials of longer duration, the greater initial weight loss
on the low-carbohydrate diet was not maintained at 12
months. Foster and associates61 reported a weight change of
–7.0 (SD 6.5) kg at 6 months on the low-carbohydrate diet
compared with –3.2 (SD 5.6) kg on the low-calorie diet (p =
0.02), but no significant difference was observed at 12
months (–4.4 [SD 6.7] kg with a low-carbohydrate diet v.
–2.5 [SD 6.3] kg with a low-calorie diet, p = 0.26). Similarly,
in a study by Stern and associates,59 weight change at one
year was –5.1 (SD 8.7) kg on a low-carbohydrate diet and
–3.1 (SD 8.4) kg on a low-calorie diet (p > 0.05).

Two studies assessed changes in body composition. Both
Brehm and associates and Yancy and associates reported that
weight loss resulted mainly from decreases in fat mass.58,60

However, they also observed losses of lean body mass that
were significantly greater on the low-carbohydrate diet than
on the low-calorie diet. Meckling and associates62 found that
at the end of the 10-week study period, an energy-restricted
low-carbohydrate diet was associated with a significant de-
crease in lean body mass (–1.9 kg) that was not observed in
the low-fat diet group. For loss in body water, Yancy and as-
sociates reported that body water loss was greater on the low-
carbohydrate diet than on the low-calorie diet during the first
2 weeks of the study but was similar in both diet groups after
2 weeks.60
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Overall, drop-out rates ranged from 20% to 40%, with
fewer people using the low-carbohydrate diet dropping out
than those using the low-calorie diet.58–61

Greater decreases in triglyceride levels, a favourable out-
come, were found with the low-carbohydrate diets than
with the low-calorie diets at the end of both the 6-month
and 12-month study periods.59–61 Foster and associates61 re-
ported that triglyceride levels had decreased by –28.1% (SD
23.6%) on the low-carbohydrate diet and increased by 1.4%
(SD 52.5%) on the low-calorie diet at the 1-year follow-up.
They also reported significant increases in low-density
lipoprotein cholesterol levels at 3 months on the low-
carbohydrate diet compared with the low-calorie diet (6.2%
[SD 20.4%] v. –11.1% [SD 19.4%] change, p = 0.005). How-
ever, these differences disappeared at the 1-year testing
(0.5% [SD 21.2%] v. –5.8% [SD 16.1%] change, p = 0.47), a
result that was also observed in the other randomized tri-
als.58–61 These results should not be interpreted as preclud-
ing the possibility of harm from low-carbohydrate diets
through changes of serum lipid profile. In one study,60 in-
creases in low-density lipoprotein cholesterol levels of
more than 10% were seen in 30% of subjects in the low-
carbohydrate diet group and only 16% in the low-calorie
diet group, and 2 participants using the low-carbohydrate
diet were withdrawn from the trial because of important
adverse effects on blood lipid levels. Furthermore, satu-
rated-fat intake on low-carbohydrate diets is high,58 repre-
senting 17% of total energy intake, which is almost double
the current recommendations of major health organiza-
tions.12,18 Saturated fats are associated with increased levels
of low-density lipoprotein cholesterol, a risk factor for
coronary artery disease.12,15 Although the beneficial effects
of low-carbohydrate diets on serum lipid levels may offset
the negative effect of increased levels of saturated fat in the
short term,63 the impact of the diet on low-density lipo-
protein cholesterol levels over the long term (2–5 years)
must be evaluated. Furthermore, the effect of exercise and
of vitamin and mineral supplementation associated with
low-carbohydrate diets on lipid outcomes also needs to be
assessed. Until these studies are conducted, a low-carbohy-
drate diet cannot be recommended for “lifetime mainte-
nance,” as Atkins states.49

Insulin sensitivity improved with both types of diets.58,61

Golay and associates31 compared 2 diets containing 4200 kJ
per day, one composed of 32% protein, 15% carbohydrate
and 53% fat and the other of 29% protein, 45% carbohydrate
and 26% fat. They found that fasting plasma glucose, insulin,
cholesterol and triglyceride levels were decreased in the low-
carbohydrate diet group (p < 0.01) and, to a lesser extent and
less consistently, in the high-carbohydrate diet group, al-
though weight losses were similar (–8.3% [SD 0.5%] v.
–7.4% [SD 0.6%]).

Leptin levels were found to decrease equally in both the
low-calorie diet and the low-carbohydrate diet groups at 3
months in the study by Brehm and colleagues.58 This may
hamper weight-loss maintenance, since decreases in leptin
levels in a negative energy balance stimulate food intake and
energy storage to restore homeostasis.64–66

Nutrient analyses of low-carbohydrate diets by Freedman
and associates14 and Anderson and associates67 show low
amounts of vitamins A, B6 and E  and of folate, calcium, mag-
nesium, iron, potassium and dietary fibre, which makes these
diets nutritionally inadequate. Overall, low-carbohydrate di-
ets are usually low in fruits and vegetables, dairy products and
whole grains; these dietary patterns, if maintained over the
long term, are associated with an increased risk of a variety of
chronic diseases, including hypertension and cancer.12,16,68

High-protein diets affect renal function and can place greater
demands on the kidney and liver for metabolizing and excret-
ing excess urea and ammonia.47 They may be a health hazard
for patients with renal or liver impaired functions in general,
and for patients with diabetes in particular.

Overall, low-carbohydrate diets are not recommended.
Their high protein and fat content is conducive to a high in-
take of saturated fat, as observed in clinical trials and nutrient
analyses of the diet plan14,58,67 (see the online appendix). Al-
though low-carbohydrate diets may not pose a serious health
threat to a metabolically healthy obese patient in the short
term, they may put people at risk of chronic diseases. Even if
patients select monounsaturated fatty acids as their principal
fat source, as with Mediterranean diets, the low-carbohydrate
strategy does not restrict saturated-fat intake and is low in
fruits, vegetables and dairy products, factors associated with
increased risk of chronic diseases. Longitudinal studies to as-
sess dietary patterns as well as chronic disease risk factors
among people using low-carbohydrate diets for weight loss
and weight-loss maintenance are needed.

Very-low-calorie diets

Very-low-calorie diets (< 3360 kJ/d) are protein-sparing mod-
ified fasts and consist of commercial preparations subject to
government regulations69 or specific foods, including meat,
fish and poultry.70–72 These diets need to contain proteins of
high biologic value (high in essential amino acids) to preserve
lean body mass, essential fatty acids, and vitamin and mineral
supplements. They must be prescribed and patients using
them monitored weekly by a physician to avoid severe nega-
tive nitrogen balance and electrolyte changes associated with
starvation.71

Very-low-calorie diets are restricted to people with a
body mass index over 30 kg/m2, who face major health
risks, and for whom other approaches have failed.70,71 Very-
low-calorie diets result in an average weekly weight loss of
1.5–2.5 kg, compared with 0.4–0.5 kg with low-calorie di-
ets.72 The average weight loss at 12–16 weeks on very-low-
calorie diets is about 20 kg, compared with 8 kg on low-
calorie diets.8,72 Use of very-low-calorie diets does not
improve weight-loss maintenance;8 however, there is some
disagreement on this issue.73,74 Very-low-calorie diets are
not recommended beyond 16 weeks, when low-calorie diets
should be initiated to assist the patient in returning to a
normal eating pattern.

Very-low-calorie diets are associated with a variety of side
effects and with numerous complications, such as cholelithi-
asis, loss of lean body mass, ketosis and increased serum uric
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acid concentrations due to severe negative energy balance.71

Sudden death can occur, rarely, in vulnerable patients with
comorbidities, especially if the energy intake is less than
2520 kJ per day.75 Sudden deaths resulting from very-low-
calorie diets in the 1970s were attributed to the poor quality of
dietary protein; an inadequate supply of electrolytes, vitamins
and minerals; and extended use without adequate medical su-
pervision.73,75

Physicians can refer patients to a registered dietitian to
receive a diet plan, or patients may consume commercial
diet products (e.g., sachets), which are available on pre-
scription. These formulations should not be confused with
meal replacement products, which can be part of low-calo-
rie diets. Low-calorie diets that use a meal replacement
strategy (1 or 2 meals substituted with a commercial forti-
fied product containing about 840 kJ) induced greater
weight loss at 1 year (about 7%–8% of body weight) com-

pared with the traditional low-calorie diets without meal re-
placements (3%–7% of body weight).76 Meal replacements
and very-low-calorie diets can assist patients control energy
intake by reducing the need to make decisions about food
portion size.70

Overall, very-low-calorie diets present a number of med-
ical risks but offer rapid weight loss. Intensive monitoring is
required on the part of the physician, and patients must learn
to maintain their weight loss when returning to normal eat-
ing patterns.

Very-low-fat diets

Many of the very-low-fat diets, which contain about 10%–15%
total fat, were originally designed to prevent or reverse heart
disease.14 Two of the most well-known very-low-fat diets,
which are now promoted for weight loss, are the Ornish and
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Table 1: Characteristics of weight-loss diets

Diet type Strategy Weight-loss efficacy Effects on lipids Adverse clinical effects

Low calorie Energy intake reduced by
2000–4000 kJ (500–1000 kcal)
Total daily energy intake
composed of:
• 50%–55% carbohydrates
• 10%–15% proteins
• 20%–35% fats
Saturated fat intake restricted

6 mo: about 8% of body
weight (4–13 kg)8,58,60,61,72

≥ 1 yr: about 4% of body
weight (2–11 kg)8,59,74

Using Step I NCEP diets,
decreases in total
cholesterol and low-
density lipoprotein
cholesterol levels and
variable effects on
triglyceride and high-
density lipoprotein
cholesterol levels14–15

Headache, constipation60

Low
carbohydrate
(e.g., Atkins
diet)

No restriction of energy intake
Carbohydrates restricted to 3%–
10% of total daily energy intake
No restrictions on protein or
fat intake
No restrictions on saturated fat
intake
Vitamin and mineral
supplementation

6 mo: about 13% of body
weight (8–12 kg)58,6

≥ 1 yr: about 4% of body
weight (5 kg)59,61

Decreases in triglyceride
levels; variable effects
on total cholesterol and
low-density lipoprotein
levels58-61 and high-
density lipoprotein
levels59

Constipation, headache,
halitosis, muscle cramps,
diarrhea, general weakness,
rash60

Reports of a small number of
cardiac events59,60

Long-term effects on CV risks
not assessed
Not suitable if kidney or liver
function is impaired

Very low
calorie

Daily energy intake restricted
to 1600–3500 kJ (400–800 kcal)
using a government-regulated
commercial product or diet
prepared by a registered
dietitian
Vitamin and mineral
supplementation
Weekly monitoring by physician
Use restricted to 16 wk and
followed by a LCD

4 mo: about 30%–40% of
body weight (13–32 kg)8,72,73,74

≥ 1 yr: VLCD + LCD
about 30% of body weight
(7–20 kg)8,72,73,74

Decreases in total
cholesterol, low-density
lipoprotein cholesterol
and triglyceride
levels71,73

Dry mouth, constipation,
headache, dizziness or
orthostatic hypotension,
fatigue, cold intolerance, dry
skin, menstrual irregularities,
hair loss73

Gout, cholelithiasis, excessive
loss of lean body mass, acute
psychosis, cardiac disturbances
and sudden death71-73

Not suitable for long-term use

Very low fat Energy intake reduced
Total daily energy intake
composed of:
• 60%–80% carbohydrates
• 10%–15% proteins
• 10%–15% fats
Saturated fat intake restricted
Small amounts of meat and
meat alternatives; very high
intake of fibre

4 mo: about 10% of body
weight (9 kg)14

≥ 1 yr: about 6%–12% of
body weight (6–11 kg)77

(diet plus exercise)

Decreases in total
cholesterol and low-
density lipoprotein
cholesterol levels and
variable effects on
triglyceride and high-
density lipoprotein
cholesterol levels14,77,78

Flatus, abdominal fullness14

Note: NCEP = National Cholesterol Education Program, CV = cardiovascular, LCD = low-calorie diet, VLCD = very-low-calorie diet.



Pritikin programs. In the Lifestyle Heart Trial, Ornish and as-
sociates77 reported that their intensive lifestyle changes pro-
gram, consisting of a vegetarian diet with less than 10% fat,
aerobic exercise, stress management, smoking cessation, and
group support, resulted in a weight loss of 10.9 kg in year 1
and 5.8 kg in year 5 among subjects with moderate or severe
coronary artery disease who were not taking lipid-lowering
drugs. Coronary atherosclerosis regressed in the intervention
group (relative improvement of 4.5% at year 1 and 7.9% at
year 5) while it continued to progress (relative worsening of
5.4% at year 1 and 27.7% at year 5) in the group receiving
usual care (p < 0.05 between groups). Twice as many cardiac
events occurred in the control group (2.25 v. 0.89 events/
patient) during the 5-year follow-up. The independent effect
of the diet in the Ornish study cannot be determined since it
was associated with other weight-loss strategies. Unlike the
Ornish vegetarian approach, the Pritikin program allows lim-
ited amounts of animal protein.14

Very-low-fat diets have a very high carbohydrate and fibre
content. The American Heart Association78 cautions against
the use of such diets because their high carbohydrate content
can increase triglyceride levels. In addition, the diets can con-
tain over twice (40–70 g/d) the recommended amount of fi-
bre;14,18,67 high fibre intakes can decrease the absorption of
zinc, calcium and iron.55 Complaints of abdominal fullness
have also been reported.14

Overall, very-low-fat diets offer a vegetarian-style weight-
loss regimen with low amounts of meat and alternates (see
the online appendix), but their use should be monitored for
their impact on plasma triglyceride levels and for nutrient
adequacy.

Diet characteristics and sustainability

A summary of the characteristics of the various types of diets
in terms of strategy, efficacy and effects are outlined in Table
1. Low-calorie diets are the closest to most people’s general
eating patterns and present the fewest risks for the patient.
The energy content of weight-loss maintenance diets should
take into account the lower resting metabolic rate and de-
creased energy requirements due to body mass loss during
weight loss.79,80

We still have no definitive answer as to which diets sus-
tain long-term weight loss. The National Weight Control
Registry in the United States provides useful information re-
garding successful weight-loss maintenance strategies.81

This registry includes people who have lost more than 13 kg
of body weight and successfully maintained that weight loss
for over 5 years. Over 4000 people are in the registry. The di-
etary pattern generally shared among participants included
low amounts of fat (about 24% of the total daily energy in-
take), high amounts of carbohydrate, and a low energy in-
take (5460–6300 kJ/d). Most eat breakfast daily, self-moni-
tor weight and are physically active. Other studies report
similar strategies for successful weight-loss maintenance,
such as monitoring food portion sizes, energy and fat in-
take, and body weight, and avoiding the use of food to regu-
late mood.7,82,83

Conclusion

Safe choices for weight-loss regimens include energy-
restricted diets calculated according to the Therapeutic
Lifestyle Change Diet recommended by the National Choles-
terol Education Program,36,84 the diet recommended by the
Heart Association,85,86 the diet recommended by the Canadian
Diabetes Association,87 and Canada’s Food Guide to Healthy
Eating.88 Low-carbohydrate diets and diets high in saturated
fat are not recommended. Nutrition therapy in weight man-
agement should ensure that diets are safe and that they avoid
causing high levels of postprandial glucose and lipid serum
concentrations, induce optimal serum lipid composition to
prevent coronary artery disease, do not increase the risk of hy-
pertension or cancer, contain adequate nutrient intake and
sustain weight loss. Long-term multicentre randomized in-
tervention trials are needed to improve knowledge on these
issues and to determine the contribution of diet, exercise, and
metabolic and psychosocial factors to weight loss and
weight-loss maintenance.

A concerted effort on the part of consumers, medical pro-
fessionals, research funding agencies, food industry, com-
munity leaders, government legislators and nutrition policy-
makers is needed to fight obesity.68,89 With all of the intrinsic
problems of weight-loss interventions, preventive measures
should be given a distinct priority.
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