




The concept of Volumetrics has come from Dr. Barbara Rolls at Penn State University.  Through her research she has determined that we respond more to the weight or volume of foods than to the calories or energy density of foods.  In other words, we’ll eat the same portion size of food, whether it is low in calories or high in calories.  That’s because our  body’s natural sensors aren’t very good at recognizing how many calories are in food.  And we tend to choose the portion of the food that we have learned (over time) is appropriate to leave us satisfied, even if there are big differences in the calories in the portion.



This is based on research data that indicates that over the course of a day or two, a person eats about the same weight of food.  It varies by individual.  You don’t eat the same amount as your friends but, on average, the weight of the food you ate last week will probably be quite similar to the weight of the food you eat this week.  Therefore, if you maintain the usual amount (weight or volume)  of food you eat, yet lower the calories in each portion, you’ll consume fewer calories and feel just as full. 


Example:  Adding air to strawberry smoothies. Researchers put exactly the same ingredients into a blender for different amounts of time so that three drinks were created—one glass half full, one glass three-quarters full and one glass completely full.  The only differences in the drinks was the amount of air incorporated into them.  The drinks then were given to young men to drink a half-hour before lunch.  The bigger the smoothie, the less they ate at lunch:  12 percent less following the biggest drink compared to the smallest.  They also felt full after the bigger drink and they didn’t make up the calories later in the day.


Dr. Rolls’ research indicates that there are FOUR key ways to increase the weight or volume of foods to make them more VOLUMETRIC:

· Reduce fat

· Add water

· Increase fiber

· Add vegetables and fruits, which provide both water and fiber


These practices will help to lower the energy density of the foods in a diet and help with weight management.  Since the incidence of overweight is increasing in the school age population, reducing calories in foods but maintaining an adequate volume can help those who may need to moderate their caloric intake but still feel satisfied with the portion of food they eat.  Currently, many teenagers follow eating plans in which they eat less food, not more.  This is counter-productive to achieving a sense of satiety or satisfaction.  As a result, the teenager may soon abandon the plan and regain any lost weight. For those students who want to gain weight, they can also use the principles of Volumetrics by selecting foods which are higher in energy density.   (





( Reduce Fat—A high fat diet promotes weight gain because it is high in energy density (provides a lot of calories per gram weight of food—9 calories per gram).  So, fat can pack a lot of calories into even small portions of food. Suppose you want to eat a baked potato.  By itself, a baked potato is a food of low energy density.  A medium baked potato weighs about 6 ½ ounces and contains about 200 calories and no fat.  If you want to stay at that 200 calorie level, but also have regular sour cream, you only can eat ¾ of the potato.  If you decide you want the baked potato with butter, instead, you only can eat ½ of the potato.  A little butter or sour cream has the same calories as a lot of potato.  So, you can see that if you reduce fat, you can reduce the energy density of a food.


Note:  Just cutting the fat won’t help you lose weight, UNLESS you also LIMIT low-fat and fat-free foods that are high in energy density.  Many low-fat and fat-free foods are high in energy density.  For example: hard  pretzels are a low-fat food but they nearly fall into the category “high energy dense food.”  That means they provide quite a few calories per gram weight.  That’s because they are dry and don’t contain much water.  Water would add weight but no calories.  So very dry foods, such as pretzels, provide more calories per gram than a food that has water in it.  For example, a 3 ounce soft pretzel provides 210 calories and has an energy density of 2.5.  Three ounces of hard pretzels provides 324 calories and has an energy density of 3.8.  The soft pretzel provides 2.5 calories per gram weight as compared to the hard pretzels which provide 3.8 calories per gram weight.  The reason the soft pretzel is lower in calories per gram weight is because it contains more water than the dry pretzels.  


( Add Water—Water added to food adds weight or increases the volume but adds no extra calories.  So the portion is bigger but without extra calories.  


It appears that there are two separate and distinct mechanisms.  Water that is incorporated into food (e.g., rice absorbs water when it is cooked) is recognized differently by the body as opposed to a glass of water consumed with a meal or snack.  It appears that water must be incorporated into the food to enhance satiety (feeling of fullness).


This was confirmed by a research study conducted by Dr. Rolls in which she gave women a 270-calorie “first course” before lunch.  On some days, the women got a chicken-rice casserole.  On other days, they got the same casserole plus a 10-ounce glass of water.  On another occasion they got the casserole with an extra 10-ounces of water cooked into it to make a soup.    It was only the soup that reduced the calories they ate at the lunch that followed.  In fact, the women consumed about 100 calories less at lunch after eating the soup, they didn’t feel hungrier later, and didn’t eat more at dinner to make up the difference.  In Paris, researchers reported the same thing;  water as a beverage with a meal did not enhance satiety, but the same ingredients made into soup did.  Chunky soup was more satiating than strained soup.  


This is because the stomach empties liquids differently from solids, and empties lighter, more dilute liquids differently from heavier ones.  The water you drink will be emptied much quicker from the stomach as compared to a water-containing food, such as soup.


To lower the energy density (calories per weight of food) and feel fuller, eat more foods that are high in water including cooked grains, vegetables, fruits, soups and stews.  Soups and stews should be broth-based, not cream-based.   Please note—don’t think about living on just soup.  You’ll get bored, become miserable and after you have stopped just eating soup, you’ll regain the lost weight because you’ll binge on everything you have denied yourself.  

If you like soup, eat it frequently.  Several research studies show that individuals trying to lose weight were more successful in losing the weight and keeping it off if they ate soup 3-5 times a week.  On average, the individuals consumed 100 fewer calories per day (that’s 3500 calories in 5 weeks or one pound of lost weight).  “Soup works”  says John Forety at Baylor College of Medicine in Houston.  “It helps people to eat less.”  


Soup can be eaten for meals, snacks, and even breakfast.  Many restaurants will allow you to order soup for breakfast.  It is a great low-calorie, low energy dense breakfast food compared to eggs and fried potatoes.  Just be sure it is not cream-based (e.g., cream of broccoli).


Water Myth:  Have you heard that drinking water will help control hunger?  Controlled experiments have concluded that drinking water before a meal or drinking extra water with a meal has no effect on food intake.  Water empties from the stomach too quickly to affect satiety.  The bottom line:  People eat the same amount at lunch or dinner whether they drink extra water or not.


( Increase Fiber—The benefits of fiber are: 1) it fills you up by adding bulk to food without calories, 2) it decreases the digestion of the calories you eat along with it, and 3) it gives you sensory satisfaction because high-fiber foods require a lot of chewing.

Can fiber help you stay full on fewer calories?  Yes, modestly.  The effect of fiber on the energy density of foods is modest compared to the effect of water in foods.  BUT, fiber increases satiety through other mechanisms.  Fiber-rich foods take a lot of chewing.  This provides a sensory experience that contributes to satiety (feeling full).  Fiber also slows the passage of food through the digestive tract, so you get the feeling of being full for a longer period.


Fiber intake has been linked with lower weights for several decades.  Research in the 1970’s shows that even a modest increase in fiber may be linked with lower body weights.  In England, lean adults averaged 19 grams of fiber a day while heavy adults consumed only 13.  Strict vegetarians, who tend to eat a high-fiber diet, are leaner on average than meat eaters.

( Add vegetables and fruits, which provide both water and fiber—Vegetables and fruits are 80-95% water.  Water that is incorporated into a food is more satiating than water consumed as a beverage.  Vegetables and fruits are great sources of water and thus are categorized as low-energy-dense foods.  That means they provide fewer calories per gram weight.


At the University of Alabama at Birmingham, people on low-calorie weight loss diets may eat as many vegetables (without added margarine, salad dressing, mayonnaise, or sour cream) and whole fruits as they want.  The research shows that they don’t gain weight from these extra portions of vegetables and fruits.

Why not?  Unless you force yourself to eat an enormous quantity, your calorie intake goes down.  That’s because typically you will substitute whole vegetables and fruits, which are lower in calories and higher in water content, for more energy-dense choices such as dried fruits; starchy vegetables--- potatoes and corn; breads and grains; meat; and dairy foods.   Thus, you’ll be consuming fewer calories. 

Note:  It is recommended to eat whole fruits because thin or liquid fruit juices are recognized differently by the body.  Fruit juices are treated more like plain water than a food.  Thus, they are less satiating.  Whole fruit is more satiating than fruit juices.  Don’t skip juice, but be sure to eat whole fruit.
Some beverages can satisfy hunger.  They cross the line from being a drink that just quenches thirst to being a food that satisfies hunger.  Vegetable juice, tomato juice, and milk-based drinks are satiating.  They help people feel full and eat less at the next meal.  Milk turns to a semi-solid in the stomach.

Submitted excerpts from VOLUMETRICS: FEEL FULL ON FEWER CALORIES by BARBARA ROLLS, PH.D. AND ROBERT A. BARNETT.  Copyright © 2000 by Barbara Rolls and Robert A. Barnett.  Reprinted by permission of HarperCollins Publishers, Inc.  This material may not be reproduced without permission from the publisher.
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Research Breakthrough—If you maintain the usual volume of food you eat, yet LOWER the calories in each portion, you’ll consume fewer calories and feel just as full.
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New research shows that water that is INCORPORATED INTO FOOD plays a crucial role in CONTROLLING HUNGER.
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