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        t has been established in the Canadian Community Health Survey that 
23% of Canadians are obese while 36% are overweight.1 The fact that obesity 
is associated with an increased risk of developing cardiovascular disease, type 
2 diabetes and other chronic diseases explains why many efforts have been 
put forward to develop tools that can be helpful for achieving body weight loss.

 
Nutritional intervention is at the cornerstone of obesity treatment. In order to 
achieve body weight loss, energy intake must be lower than energy 
expenditure. This mathematical equation is rather simple and can falsely 

Impact of energy density of the diet on spontaneous 
energy intake

 
             n cross-sectional studies, Barbara Rolls showed that when subjects 
were offered either a high-energy density or a low-energy density meal in ad 
libitum conditions, those eating the high-energy density meal systematically 
had a higher energy intake. The difference in spontaneous energy intake 
between high versus low-energy density meals can be considerable. For 
example, a study by Bell and Rolls4 showed that when obese women were 
offered low-energy density meals (1.2 kcal/g) for one day they ate less energy 
(1724 kcal vs 2145 kcal) than when they were offered meals with high-energy 
density (1.6 kcal/g). 

Interestingly, in many studies it was shown that despite a lower energy intake, 
subjects eating low-energy density meals were as satiated as subjects on 

high-density meals.4,5 This suggests that lowering the energy density of the diet 
can be a useful tool in weight loss interventions. Accordingly, a study by 
Ello-Martin and colleagues6 showed that a nutritional intervention focusing on 
reducing dietary fat was more effective to reduce body weight when 
accompanied by an increase in the consumption of fruit and vegetables. 

In fact, women who were advised to decrease dietary fat and to increase fruit 
and vegetable consumption lost an average of 7.9  kg after one year of  
intervention compared to a loss of 6.4 kg in women advised only to reduce 
dietary fat.6 One explanation by the authors for these results is that women 
who reduced dietary fat and increased their consumption of fruit and 
vegetables had an overall diet with a lower energy density. These results all 
together suggest that reducing energy density can be a good target in weight 
loss intervention.
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suggest that achieving long-term body weight loss is simple and easy. However, 
many studies have demonstrated the poor long-term success of weight loss 
interventions.2,3 Biological as well as behavioural and environmental factors 
can all contribute to body weight regain after weight loss. 

This paper will discuss some nutritional strategies that can be helpful to 
induce a reduction in energy intake. Namely, the impact of reducing energy 
density, reducing portion size and improving the recognition of hunger and 
satiety signals and diet modification will be discussed. 

To manage your weight, energy intake must be equal or lower than energy used through daily activities and exercise. 
Exercise and being active address one half of the energy balance equation; making food choices that help to manage 

energy intake, the other. The following considerations can help in making smart food choices:

Food Item Serving Size Calories  Fat (g) Carbohydrate (g) Fibre (g) Protein (g)

Special K* Satisfaction* cereal 1 1/4 cup (56 g) 200 1 40 4 10

Skim Milk 1 cup 90 0 13 0 9

Banana Medium 110 .5 27 2 1

www.kelloggsnutrition.ca

THROUGH EVERYDAY FOOD CHOICES

Fill in the table below with the foods you eat in a day and see how their nutrient content measure up 
- starting with a nutritious breakfast!

PROTEIN = 4 calories/g  |  CARBOHYDRATE = 4 calories/g  |  FAT = 9 calories/g

Portion Size: 
What is the Right Amount For You?
People tend eat more when presented with larger portions 
without necessarily feeling more full. This can lead to an 
overall daily increase in total calorie intake.
 

• Always check the serving size listed on the Nutrition Facts table.

• Use a salad plate instead of a larger dinner plate when eating at 
home. 

• When eating out portion sizes tend to be large – recognize you do 
not have to finish your plate to enjoy the wonderful tastes presented 
to you. Ask for half to be put in a doggie bag before the meal is 
served to you.

Food Composition: 
It Makes a Difference
People tend to eat a constant amount of food each day; therefore 
the calorie content of food choices will impact overall intake. 
Foods that contain fewer calories per portion can provide 
satisfaction, while helping to manage the amount of calories 
consumed. 

• Choosing foods with PROTEIN and CARBOHYDRATE 
tend to provide fewer calories per amount of food than those 
containing FAT.

• Foods that contain water and are high in FIBRE tend to be lower 
in calories. This manages calorie intake, while allowing for larger 
portion sizes. 
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             he link between low-energy density and weight loss can be explained 
by the fact that people appear to consume a constant weight of food each day, 
as opposed to a constant amount of energy. Therefore, selecting low-energy 
density foods provides fewer calories per eating occasion. Moreover, some 
components of low-energy density foods such as fibre and proteins can 
enhance satiety. Accordingly, it has been suggested that for a given energy 
content, protein has a higher satiating effect than carbohydrate and lipids.7 

The satiating effect of protein is not fully understood but some mechanisms 
have been proposed. In 1965, Mellinkoff et al.8 suggested that there is a satiety 
center in the brain that is sensitive to serum amino acid levels and once a 
certain level is reached, hunger ceases. It has also been suggested that 
increased protein intake increases thermogenesis that is associated with 
increased oxygen consumption and body temperature that would in turn 
increase satiety.9 Finally, it has also been proposed that the ingestion of dietary 
protein could be associated with blood elevation of gut hormones such as 
cholecystokinin that favour a reduction in appetite and energy intake.10 

Modification of diet quality to improve metabolic profile 
of obese individuals

                   lthough body weight loss has been proved to have numerous 
beneficial effects on the metabolic profile of obese individuals20, long-term 
success of interventions is still disappointing with most subjects regaining the 
weight lost. Considering the difficulties associated with body weight loss and 
maintenance, it might be suggested that nutritional strategies aiming at 
modifying diet quality without inducing energy deficit might be an 
alternate approach to improve metabolic profile of obese individuals. 

Studies have suggested that independent of weight loss, some 
dietary modifications can improve metabolic profile of obese 
individuals. For example, consumption of whole grains has 
been associated with better insulin sensitivity21 while high 
intakes of fruit and vegetables have been linked to a reduced 
risk of stroke22 independent of body weight. The quality of 
dietary fat has also been linked to many metabolic parameters 
and it has been suggested that a diet low in saturated and trans fat 
and containing adequate amounts of polyunsaturated omega-3 fatty acids 
mainly from fish is desirable for the prevention of cardiovascular diseases.23

Researchers have also been interested in examining dietary patterns rather than 
food components taken separately to study the association between diet and 
health. Accordingly, the traditional Mediterranean diet has been the topic of 
many epidemiological and clinical studies. The traditional Mediterranean diet is 
characterized by an abundance of  fruit, vegetables, whole grain cereals, nuts 
and legumes; olive oil as the main source of fat; fish and poultry consumed in 
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Figure 1: Energy density (ED) of common foods
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Impact of portion size on spontaneous energy intake 

          
 ifferent experiments have been conducted to evaluate the impact of 
portion size on energy intake. Studies conducted in laboratory settings with 
different types of foods have concluded that when subjects are served larger 
portions they eat more without feeling increased fullness. For example, in a 
study performed by Rolls and colleagues men and women were served different 
portions of macaroni and cheese.11 It was found that they consumed 30% more 

energy when offered the largest portion (1000g) than 
when offered the smallest portion (500g). 

In more naturalistic settings (i.e 
cafeteria-style restaurant), it was found that 
when the size of pasta entrée was increased 
by 50% (from 248g to 377g), energy intake 

was increased by 43%.12 It could be argued 
that overall, portion size has little impact on 

body weight since after eating more from a larger 
portion size people could compensate at subsequent 

meals by eating less. However, studies report that the consumption of larger 
portion sizes can persist over several days without appropriate compensation 
at subsequent meals.13,14

The mechanisms by which increased portion sizes are leading to increased 
energy intake are not perfectly understood. One potential explanation is that 
most people do not have a precise perception of what an appropriate portion 
size is for them. In fact, a survey conducted by the American Institute for 
Cancer Research found that 54% of Americans decided the amount of food 
they would eat at a single meal on the basis of the amount they were served.15 

It has been suggested that the fact that both the portion sizes provided in 
restaurants and that the proportion of meals taken in restaurants has 
increased over the years is probably contributing to the increased obesity 
prevalence.16 These results suggest that many people rely on external factors 
rather than on internal ones (hunger and satiety signals) to determine their 
food intake and that intervention should focus on education about adequate 
portion size and also on the recognition of hunger and satiety signals. 

Studies have 
suggested that 

independent of weight 
loss, some dietary 
modifications can 
improve metabolic 

profile of obese 
individuals

possible to improve the accuracy of internal signals that regulate food intake. 
Provencher, et al.19 conducted an intervention aimed at improving hunger and 
satiety signals in premenopausal overweight-obese women. A weight 
management approach named “Choisir de Maigrir?” (What about losing 
weight?), which focuses on general well-being, as well as positive ways of 
having a healthy and satisfying lifestyle, was used. 

During this intervention, a weekly food diary and group discussions were used 
to facilitate the recognition of internal cues of hunger and satiety (rated on a 
3-point scale) and the identification of external influences on eating behaviors. 
After 16 weeks of intervention, it was found that women from the intervention 
group had a significant decrease in post-meal ratings for desire to eat and 
hunger.19 From these results, it may be argued that women participating to 

“Choisir de maigrir?” developed a better ability to be conscious of their physical 
signals of hunger and satiety. 

Recognition of hunger and satiety signals

      
            tudies have suggested that the ability to recognize hunger and satiety 
signals could be influenced by numerous factors such as the practice of physical 
activity, gender and genetics. In fact, it was shown that habitual exercisers 
demonstrated a better accuracy in regulation of food intake in compensation of 
previous energy intake than subjects who do not exercise regularly.17 

In non exercisers, ad libitum energy intake following either a high energy or a 
low energy milkshake (601 kcal vs 241 kcal) was not different whereas in 
exercisers, following the high energy milk shake intake was significantly lower 
than following the low energy milkshake.17 A recent study by Davy et al.18 
showed that men had more accurate energy regulation than women in acute 
conditions during which they received either a preload (yogurt) or no preload 
30 min prior to an ad libitum meal. 

Despite the fact that many factors appear to influence the recognition of hunger 
and satiety signals, few intervention studies have demonstrated that it is 

17.  Long SJ, Hart K, Morgan LM. The ability of habitual exercise to influence appetite and food intake in response to high- and 
low-energy preloads in man. Br.J Nutr 2002;87:517-23.

18.  Davy BM, Van Walleghen EL, Orr JS. Sex differences in acute energy intake regulation. Appetite 2007;49:141-7.
19.  Provencher V, Begin C, Tremblay A, Mongeau L, Boivin S, Lemieux S. Short-term effects of a “health-at-every-size” 

approach on eating behaviors and appetite ratings. Obesity (Silver.Spring) 2007;15:957-66.
20.  Phelan S, Wadden TA, Berkowitz RI et al. Impact of weight loss on the metabolic syndrome. Int.J Obes.(Lond) 

2007;31:1442-8.
21.  Weickert MO, Mohlig M, Schofl C et al. Cereal fiber improves whole-body insulin sensitivity in overweight and obese 

women. Diabet Care 2006;29:775-80.
22.  He FJ, Nowson CA, MacGregor GA. Fruit and vegetable consumption and stroke: meta-analysis of cohort studies. Lancet 

2006;367:320-6.
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Conclusion
The dietary management of obesity is a matter of both quantity and quality of 
energy intake. A body weight loss corresponding to 5 to 10 % of initial body 
weight has been shown to induce significant improvements in the metabolic 
profile of obese individuals. It is suggested that reducing energy density of the 
diet is useful to induce energy restriction without increasing hunger. In addition 
avoiding large portion sizes can also be a tool that can be valuable to control 
energy intake. It is also suggested that intervention aiming at improving the 

moderate amounts; relatively low consumption of red meat and moderate 
amounts of wine with meals. Epidemiological studies have shown that the 
adoption of the traditional Mediterranean diet is associated with a decreased risk 
of cardiovascular disease.24,25 

Clinical studies have supported these epidemiological observations by showing 
that when subjects modified their diet toward the adoption of a traditional 

Mediterranean diet, it was accompanied by improvements in insulin 
sensitivity and plasma lipid-lipoprotein profile.26-28 One of these 

clinical studies also demonstrated a decrease in inflammation 
and improvement in endothelial function.28

Changing the diet towards the adoption of the traditional 
Mediterranean diet is feasible even in non Mediterranean 
populations. In fact, French Canadian women from the 

Quebec City  area were able to modify their diet in response to 
a 12-week nutritional intervention aimed at the adoption of the 

traditional Mediterranean diet.29 Theses changes were accompanied 
by significant decreases in apolipoprotein B and oxidized LDL concentrations, 

independently of changes in body weight.29,30 

Although the beneficial effects of the Mediterranean diet on the metabolic 
profile are observed independently of body weight, it has been shown that 
adoption  is also associated with lower body weight.29 This is probably 
explained by the low-energy density of the Mediterranean diet and its high 
satiating effect -namely because of its high fibre content.

accuracy of internal signals of hunger and satiety can help reduce energy 
intake. However, because of the multi-dimensional factors involved in body 
weight regulation these strategies should not be considered as the unique and 

“magic solution” to manage overweight problems but rather as a part of the 
solution for some people. Finally, considering the challenges of losing and 
keeping off body weight, an alternate strategy for improving metabolic health in 
obese individuals would be to favour modification of diet quality without 
necessarily achieving weight loss. 

…intervention 
should focus on 
education about 

adequate portion size 
and also on the 

recognition of hunger 
and satiety 

signals.
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             he link between low-energy density and weight loss can be explained 
by the fact that people appear to consume a constant weight of food each day, 
as opposed to a constant amount of energy. Therefore, selecting low-energy 
density foods provides fewer calories per eating occasion. Moreover, some 
components of low-energy density foods such as fibre and proteins can 
enhance satiety. Accordingly, it has been suggested that for a given energy 
content, protein has a higher satiating effect than carbohydrate and lipids.7 

The satiating effect of protein is not fully understood but some mechanisms 
have been proposed. In 1965, Mellinkoff et al.8 suggested that there is a satiety 
center in the brain that is sensitive to serum amino acid levels and once a 
certain level is reached, hunger ceases. It has also been suggested that 
increased protein intake increases thermogenesis that is associated with 
increased oxygen consumption and body temperature that would in turn 
increase satiety.9 Finally, it has also been proposed that the ingestion of dietary 
protein could be associated with blood elevation of gut hormones such as 
cholecystokinin that favour a reduction in appetite and energy intake.10 

Modification of diet quality to improve metabolic profile 
of obese individuals

                   lthough body weight loss has been proved to have numerous 
beneficial effects on the metabolic profile of obese individuals20, long-term 
success of interventions is still disappointing with most subjects regaining the 
weight lost. Considering the difficulties associated with body weight loss and 
maintenance, it might be suggested that nutritional strategies aiming at 
modifying diet quality without inducing energy deficit might be an 
alternate approach to improve metabolic profile of obese individuals. 

Studies have suggested that independent of weight loss, some 
dietary modifications can improve metabolic profile of obese 
individuals. For example, consumption of whole grains has 
been associated with better insulin sensitivity21 while high 
intakes of fruit and vegetables have been linked to a reduced 
risk of stroke22 independent of body weight. The quality of 
dietary fat has also been linked to many metabolic parameters 
and it has been suggested that a diet low in saturated and trans fat 
and containing adequate amounts of polyunsaturated omega-3 fatty acids 
mainly from fish is desirable for the prevention of cardiovascular diseases.23

Researchers have also been interested in examining dietary patterns rather than 
food components taken separately to study the association between diet and 
health. Accordingly, the traditional Mediterranean diet has been the topic of 
many epidemiological and clinical studies. The traditional Mediterranean diet is 
characterized by an abundance of  fruit, vegetables, whole grain cereals, nuts 
and legumes; olive oil as the main source of fat; fish and poultry consumed in 
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 ifferent experiments have been conducted to evaluate the impact of 
portion size on energy intake. Studies conducted in laboratory settings with 
different types of foods have concluded that when subjects are served larger 
portions they eat more without feeling increased fullness. For example, in a 
study performed by Rolls and colleagues men and women were served different 
portions of macaroni and cheese.11 It was found that they consumed 30% more 

energy when offered the largest portion (1000g) than 
when offered the smallest portion (500g). 

In more naturalistic settings (i.e 
cafeteria-style restaurant), it was found that 
when the size of pasta entrée was increased 
by 50% (from 248g to 377g), energy intake 

was increased by 43%.12 It could be argued 
that overall, portion size has little impact on 

body weight since after eating more from a larger 
portion size people could compensate at subsequent 

meals by eating less. However, studies report that the consumption of larger 
portion sizes can persist over several days without appropriate compensation 
at subsequent meals.13,14

The mechanisms by which increased portion sizes are leading to increased 
energy intake are not perfectly understood. One potential explanation is that 
most people do not have a precise perception of what an appropriate portion 
size is for them. In fact, a survey conducted by the American Institute for 
Cancer Research found that 54% of Americans decided the amount of food 
they would eat at a single meal on the basis of the amount they were served.15 

It has been suggested that the fact that both the portion sizes provided in 
restaurants and that the proportion of meals taken in restaurants has 
increased over the years is probably contributing to the increased obesity 
prevalence.16 These results suggest that many people rely on external factors 
rather than on internal ones (hunger and satiety signals) to determine their 
food intake and that intervention should focus on education about adequate 
portion size and also on the recognition of hunger and satiety signals. 

Studies have 
suggested that 

independent of weight 
loss, some dietary 
modifications can 
improve metabolic 

profile of obese 
individuals

possible to improve the accuracy of internal signals that regulate food intake. 
Provencher, et al.19 conducted an intervention aimed at improving hunger and 
satiety signals in premenopausal overweight-obese women. A weight 
management approach named “Choisir de Maigrir?” (What about losing 
weight?), which focuses on general well-being, as well as positive ways of 
having a healthy and satisfying lifestyle, was used. 

During this intervention, a weekly food diary and group discussions were used 
to facilitate the recognition of internal cues of hunger and satiety (rated on a 
3-point scale) and the identification of external influences on eating behaviors. 
After 16 weeks of intervention, it was found that women from the intervention 
group had a significant decrease in post-meal ratings for desire to eat and 
hunger.19 From these results, it may be argued that women participating to 

“Choisir de maigrir?” developed a better ability to be conscious of their physical 
signals of hunger and satiety. 

Recognition of hunger and satiety signals

      
            tudies have suggested that the ability to recognize hunger and satiety 
signals could be influenced by numerous factors such as the practice of physical 
activity, gender and genetics. In fact, it was shown that habitual exercisers 
demonstrated a better accuracy in regulation of food intake in compensation of 
previous energy intake than subjects who do not exercise regularly.17 

In non exercisers, ad libitum energy intake following either a high energy or a 
low energy milkshake (601 kcal vs 241 kcal) was not different whereas in 
exercisers, following the high energy milk shake intake was significantly lower 
than following the low energy milkshake.17 A recent study by Davy et al.18 
showed that men had more accurate energy regulation than women in acute 
conditions during which they received either a preload (yogurt) or no preload 
30 min prior to an ad libitum meal. 

Despite the fact that many factors appear to influence the recognition of hunger 
and satiety signals, few intervention studies have demonstrated that it is 

17.  Long SJ, Hart K, Morgan LM. The ability of habitual exercise to influence appetite and food intake in response to high- and 
low-energy preloads in man. Br.J Nutr 2002;87:517-23.

18.  Davy BM, Van Walleghen EL, Orr JS. Sex differences in acute energy intake regulation. Appetite 2007;49:141-7.
19.  Provencher V, Begin C, Tremblay A, Mongeau L, Boivin S, Lemieux S. Short-term effects of a “health-at-every-size” 

approach on eating behaviors and appetite ratings. Obesity (Silver.Spring) 2007;15:957-66.
20.  Phelan S, Wadden TA, Berkowitz RI et al. Impact of weight loss on the metabolic syndrome. Int.J Obes.(Lond) 

2007;31:1442-8.
21.  Weickert MO, Mohlig M, Schofl C et al. Cereal fiber improves whole-body insulin sensitivity in overweight and obese 

women. Diabet Care 2006;29:775-80.
22.  He FJ, Nowson CA, MacGregor GA. Fruit and vegetable consumption and stroke: meta-analysis of cohort studies. Lancet 

2006;367:320-6.
23.  Lichtenstein AH, Appel LJ, Brands M et al. Diet and lifestyle recommendations revision 2006: a scientific statement from 

the American Heart Association Nutrition Committee. Circulation 2006;114:82-96.
24.  Keys A, Menotti A, Karvonen MJ et al. The diet and 15-year death rate in the seven countries study. Am.J.Epidemiol. 

1986;124:903-15.
25.  Trichopoulou A, Costacou T, Bamia C, Trichopoulos D. Adherence to a Mediterranean diet and survival in a Greek 

population. N Engl J Med 2003;348:2599-608.
26.  Vincent-Baudry S, Defoort C, Gerber M et al. The Medi-RIVAGE study: reduction of cardiovascular disease risk factors 

after a 3-mo intervention with a Mediterranean-type diet or a low-fat diet. Am J Clin.Nutr. 2005;82:964-71.
27.  de Lorgeril M, Salen P, Martin JL, Monjaud I, Delaye J, Mamelle N. Mediterranean diet, traditional risk factors, and the rate 

of cardiovascular complications after myocardial infarction: final report of the Lyon Diet Heart Study. Circulation 
1999;99:779-85.

28.  Esposito K, Marfella R, Ciotola M et al. Effect of a mediterranean-style diet on endothelial dysfunction and markers of 
vascular inflammation in the metabolic syndrome: a randomized trial. JAMA 2004;292:1440-6.

29.  Goulet J, Lamarche B, Nadeau G, Lemieux S. Effect of a nutritional intervention promoting the Mediterranean food pattern 
on plasma lipids, lipoproteins and body weight in healthy French-Canadian women. Atherosclerosis 2003;170:115-24.

30. Lapointe A, Goulet J, Couillard C, Lamarche B, Lemieux S. A nutritional intervention promoting the Mediterranean food 
pattern is associated with a decrease in circulating oxidized LDL particles in healthy women from the Quebec City 
metropolitan area. J Nutr 2005;135:410-5.

Conclusion
The dietary management of obesity is a matter of both quantity and quality of 
energy intake. A body weight loss corresponding to 5 to 10 % of initial body 
weight has been shown to induce significant improvements in the metabolic 
profile of obese individuals. It is suggested that reducing energy density of the 
diet is useful to induce energy restriction without increasing hunger. In addition 
avoiding large portion sizes can also be a tool that can be valuable to control 
energy intake. It is also suggested that intervention aiming at improving the 

moderate amounts; relatively low consumption of red meat and moderate 
amounts of wine with meals. Epidemiological studies have shown that the 
adoption of the traditional Mediterranean diet is associated with a decreased risk 
of cardiovascular disease.24,25 

Clinical studies have supported these epidemiological observations by showing 
that when subjects modified their diet toward the adoption of a traditional 

Mediterranean diet, it was accompanied by improvements in insulin 
sensitivity and plasma lipid-lipoprotein profile.26-28 One of these 

clinical studies also demonstrated a decrease in inflammation 
and improvement in endothelial function.28

Changing the diet towards the adoption of the traditional 
Mediterranean diet is feasible even in non Mediterranean 
populations. In fact, French Canadian women from the 

Quebec City  area were able to modify their diet in response to 
a 12-week nutritional intervention aimed at the adoption of the 

traditional Mediterranean diet.29 Theses changes were accompanied 
by significant decreases in apolipoprotein B and oxidized LDL concentrations, 

independently of changes in body weight.29,30 

Although the beneficial effects of the Mediterranean diet on the metabolic 
profile are observed independently of body weight, it has been shown that 
adoption  is also associated with lower body weight.29 This is probably 
explained by the low-energy density of the Mediterranean diet and its high 
satiating effect -namely because of its high fibre content.

accuracy of internal signals of hunger and satiety can help reduce energy 
intake. However, because of the multi-dimensional factors involved in body 
weight regulation these strategies should not be considered as the unique and 

“magic solution” to manage overweight problems but rather as a part of the 
solution for some people. Finally, considering the challenges of losing and 
keeping off body weight, an alternate strategy for improving metabolic health in 
obese individuals would be to favour modification of diet quality without 
necessarily achieving weight loss. 

…intervention 
should focus on 
education about 

adequate portion size 
and also on the 

recognition of hunger 
and satiety 

signals.
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        t has been established in the Canadian Community Health Survey that 
23% of Canadians are obese while 36% are overweight.1 The fact that obesity 
is associated with an increased risk of developing cardiovascular disease, type 
2 diabetes and other chronic diseases explains why many efforts have been 
put forward to develop tools that can be helpful for achieving body weight loss.

 
Nutritional intervention is at the cornerstone of obesity treatment. In order to 
achieve body weight loss, energy intake must be lower than energy 
expenditure. This mathematical equation is rather simple and can falsely 

Impact of energy density of the diet on spontaneous 
energy intake

 
             n cross-sectional studies, Barbara Rolls showed that when subjects 
were offered either a high-energy density or a low-energy density meal in ad 
libitum conditions, those eating the high-energy density meal systematically 
had a higher energy intake. The difference in spontaneous energy intake 
between high versus low-energy density meals can be considerable. For 
example, a study by Bell and Rolls4 showed that when obese women were 
offered low-energy density meals (1.2 kcal/g) for one day they ate less energy 
(1724 kcal vs 2145 kcal) than when they were offered meals with high-energy 
density (1.6 kcal/g). 

Interestingly, in many studies it was shown that despite a lower energy intake, 
subjects eating low-energy density meals were as satiated as subjects on 

high-density meals.4,5 This suggests that lowering the energy density of the diet 
can be a useful tool in weight loss interventions. Accordingly, a study by 
Ello-Martin and colleagues6 showed that a nutritional intervention focusing on 
reducing dietary fat was more effective to reduce body weight when 
accompanied by an increase in the consumption of fruit and vegetables. 

In fact, women who were advised to decrease dietary fat and to increase fruit 
and vegetable consumption lost an average of 7.9  kg after one year of  
intervention compared to a loss of 6.4 kg in women advised only to reduce 
dietary fat.6 One explanation by the authors for these results is that women 
who reduced dietary fat and increased their consumption of fruit and 
vegetables had an overall diet with a lower energy density. These results all 
together suggest that reducing energy density can be a good target in weight 
loss intervention.
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suggest that achieving long-term body weight loss is simple and easy. However, 
many studies have demonstrated the poor long-term success of weight loss 
interventions.2,3 Biological as well as behavioural and environmental factors 
can all contribute to body weight regain after weight loss. 

This paper will discuss some nutritional strategies that can be helpful to 
induce a reduction in energy intake. Namely, the impact of reducing energy 
density, reducing portion size and improving the recognition of hunger and 
satiety signals and diet modification will be discussed. 

To manage your weight, energy intake must be equal or lower than energy used through daily activities and exercise. 
Exercise and being active address one half of the energy balance equation; making food choices that help to manage 

energy intake, the other. The following considerations can help in making smart food choices:

Food Item Serving Size Calories  Fat (g) Carbohydrate (g) Fibre (g) Protein (g)

Special K* Satisfaction* cereal 1 1/4 cup (56 g) 200 1 40 4 10

Skim Milk 1 cup 90 0 13 0 9

Banana Medium 110 .5 27 2 1

www.kelloggsnutrition.ca

THROUGH EVERYDAY FOOD CHOICES

Fill in the table below with the foods you eat in a day and see how their nutrient content measure up 
- starting with a nutritious breakfast!

PROTEIN = 4 calories/g  |  CARBOHYDRATE = 4 calories/g  |  FAT = 9 calories/g

Portion Size: 
What is the Right Amount For You?
People tend eat more when presented with larger portions 
without necessarily feeling more full. This can lead to an 
overall daily increase in total calorie intake.
 

• Always check the serving size listed on the Nutrition Facts table.

• Use a salad plate instead of a larger dinner plate when eating at 
home. 

• When eating out portion sizes tend to be large – recognize you do 
not have to finish your plate to enjoy the wonderful tastes presented 
to you. Ask for half to be put in a doggie bag before the meal is 
served to you.

Food Composition: 
It Makes a Difference
People tend to eat a constant amount of food each day; therefore 
the calorie content of food choices will impact overall intake. 
Foods that contain fewer calories per portion can provide 
satisfaction, while helping to manage the amount of calories 
consumed. 

• Choosing foods with PROTEIN and CARBOHYDRATE 
tend to provide fewer calories per amount of food than those 
containing FAT.

• Foods that contain water and are high in FIBRE tend to be lower 
in calories. This manages calorie intake, while allowing for larger 
portion sizes. 
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